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SIDEKICK Plus: 


Working at the 
speed of thought 


It’s an idea whose time has come. It’s accomplished 
with a remarkable new tool that lets your personal 
computer follow your ideas wherever they lead. 

That gives you access to some of the most powerful 
productivity tools on the market today. Instantly. 
And effortlessly. 
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66 What I like most is new ideas in software. 
Historically, one of the best new ideas was 
Borland’s SideKick. SideKick Plus is a much 
more powerful program than the original. 

It adds a lot of new features and gives you 

a lot more flexibility over how you use its 


many features. 
Michael J. Milier, InfoWorld 99 
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60-Day Money-back Guarantee* 
For a brochure or the dealer nearest you, 


Call (800) 543-7543 
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If you're like most Lotus’ Symphony” 
people in business, aday _ is designed for 
doesn’t goby when you — busy PC users like 
don't havemany ballsup you who need to 
inthe air at once. do many different 

But your PC is proba- jobs on the PC. 
bly not equipped to help In one package 
you with all the different Lotus Symphony 
aspects of your job. 


And if you’re using 
the computer for 
more than one task, 
it’s often annoying 
and time consum- 
ing jumping back 
and forth from one 
program to another. 
combines spread- 
sheet, word proc- 
essing, graphics, 
database and 
communications, 
putting five key 
business tools at 
your finger tips. And 
you only have to learn 


Spreadsheet. Create a table in a spreadsheet that will automatically 
formulas, 


calculate. allowing for what-if a: Eat jae 

























Savings Plan Enrollment 
Response by Department 


Graphs: Instantly turn your spreadsheet data into 


graph. Choose from six graph types. 
one program to work 
with all five applications. 

Unlike many integrated 
software packages, the 
depth of each individual 
Symphony application is 
not sacrificed for the sake 
of integration. 

Each of the functionsis 
powerful enough to meet 
your growing computing 
needs. In fact, the spread- 
sheet, with an extensive 
command language, is 
based on the very same 
technology as 1-2-3? the 
industry standard. 


mputercan do 
ut-can it juggle? 


And since Symphony 2.0,hasnocopyprotection  Symphonyis used by 
is from Lotus, it’scom- | andcomeswithmany hundreds of thousandsof 
patible with a variety of | new features, including satisfied PC users. 
other Lotus products enhanced database and And because it’s 
whichmeansSymphony word processing,aspell- _ from Lotus, the leading 
ing checker and text developer of PC applica- 
outliner, plus tions software, you can 

minimal recalc for be sure we'll continue 
faster spreadsheet — to enhance and support 
performance,DCA _ the product as your 
filetranslationto needs and technology 
exchangedatawith continue to evolve. 
other programs, as So, if you'd like your 
well as VT100 PC to help you keep up 
Database. Sure igrmatin ina prvefuldananeetoat = CETTHINAl emulation. withthe varied functions 
users can share files your job entails, have 
with 1-2-3 users, for Symphony teach it some 
example. new tricks. 

What's more, the 
all-in-one nature of 
Symphony makes 
it ideal for use with 
laptop computers, 
so you can take your 
whole office with you.  aaiynin‘teunsriceren ss tneteernaton serie 

The newestversion 


of Symphony, Release Lotus Symphony 20 


© 1988 Lotus Development Corporation. Lotus, Symphony and 1-2-3 are registered trademarks of Lotus Development Corporati 
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Get Your 
Disks Moving! 


“in eddition to being one of tha 
festest disk-caching programs 
availabla, Veache is also an all- 
around performance booster.” 
Jeff Holtzman, PC Resource 


Fast - increase your effective 
program speed up to 10 times! 
Data that has been read from 
your hard disk is retained in your 
computer's fast internal memory 
for supar fast access the next 
time you need it. 


Now Faster! - use the new De- 
ferred Write option to cache disk 
writes, for even faster processing. 


Safe - use the Write Through 
option for maximum safety trom 
system failures and power 
glitches. 


Adaptable - use up to 15 mega- 
bytes of extended or expanded 
memory, or up to half a megabyte 
of standard memory. Cache mul- 
tiple hard disks using standard 
BIOS interface or software driver. 


Easy - installs with one statement; 
requires no modification of your 
existing programs, transparent 
to all normal programs. 


Compatible - even with AutoCAD, 
removable media drives, disk par- 
titioning software. . . 


Includes - Vkeite diskette acceler- 
ator, Vscreen mono accelerator, 
Vkayrata keyboard accelerator. 


Don't wait any longes! Call to// 
free today and get your disks 
moving with Veache! 

$3 shipping/handling 


$59.95 CA add 6% sales tax. 
GOLDEN BOW SYSTEMS 


2870 Fifth Avenue 
Sulte 201 
San Diego, CA 92103 


800/284-3269 


Veacha operates with DOS systems Veacheisa 
trademark of Golden Bow Systems. AutoGAD is 
atrademark of Autodesk Inc. DOS isa trademark 
of Microsoft Corp. and International Business 
Machines Corp. 
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mz) WHAT’S INSIDE 


Reviewer Mike Falk- 
ner first put his skills 
to work for PC Maga- 
zine with his contribu- 
tions to the account- 
ing blockbuster we 
brought you in Sep- 
tember. Since then, 
he’s established a rep- 
utation around here 
for his insightful re- 
views, his good hu- 
mor, and his capacity 
for hard work. He 
needed all three for 
his review of Nutshell 
Plus, which appears 
in this issue in Part 2 
of our Project Data- 
base series. 

It’s not that Nut- 
shell Plus was tough to crack. PC Labs da- 
tabase benchmark tests were designed to 
push packages to their limits—and Mike, a 
taskmaster, took them even further. None 
of the databases reviewed ran tests on our 
50,000-record test file within the 3 hours 
allotted in the test guidelines. 

But Mike, ever curious, didn’t give up 
when time ran out. He sat up with his 
PC—stopwatch in hand, eyes glued to the 
screen. Hours passed. The clock was still 
running. Mike went out for fast food, 
but—determined to measure the import 
time—he hung his stopwatch in front of 
the screen, pointed a video camcorder at 
the monitor, and zoomed in to record the 
time and screen changes. 

Mike captured the moment on film. His 
production won’t threaten the ratings of 
‘*Masterpiece Theatre,”” but it stands as a 
great performance at PC Magazine. 

Also in this issue is contributing editor 
Winn L. Rosch’s review of IBM’s 20- 
MHz PS/2 Model 80-111. 

The first 20-MHz PS/2, it arrived for 
testing in PC Labs a full 3 months after the 
Compaq Deskpro 386/20. All of us were 





Persistence pays: reviewer Mike Falkner put his camcorder to 
work with his PC and stopwatch to benchmark-test a database. 





eager to see if the long-awaited machine 
could match the raw speed of the Com- 
paq—no one more so than Winn, who in 
an earlier review of the 16-MHz Model 80 
declared it the ‘‘best-built personal com- 
puter ever.”” 

‘*Times have changed since then. IBM 
is making even faster machines but so is its 
competition,’’ said Rosch. *“What’s most 
important about the 20-MHz machine is 
the new direction it shows for IBM.”’ 

Users who are taking their personal 
computer systems in a new direction by in- 
stalling the IBM version of OS/2 Standard 
Edition 1.0 will be interested in this issue’s 
Lab Notes, in which Charles Petzold con- 
cludes his two-part series of step-by-step 
instructions for organizing the installation 
process. 

And if aching fingers, small hands, or 
physical limitations are causing you grief 
whenever you try for the Ctrl-F5 stretch on 
the now mandatory ‘‘Enhanced’’ key- 
board, STAYDOWN, Jeff Prosise’s latest 
utility and your fingers’ best friend, can 
make those problems but a soon-forgotten 
memory. PC 
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The new 
8-page/minute 
QMS-PS 800 II 
laser printer 


©1987 Laser Connection 


he PostScript laser printer sure to get 


high ratings at its network debut. 


The QMS-PS’ 800 II is an 8-page-per-minute 
laser printer that combines the desktop pub- 
lishing power of Adobe PostScript* with the 
superior printer technology of QMS, a leader 
in printer technology for 10 years. Excep- 
tional paper handling, faster processing 
speed and a Canon’ CXD” print engine with 
10,000-page-per-month duty cycle give QMS- 
PS 800 II the versatility you need on your 
PC network. 


Anetwork sensation QMS-PS 800 II holds 
500 pages, so operators aren’t constantly 
refilling depleted paper trays. Users can even 
designate automatic switching between the 
two trays for doing letterhead/second page 
printing. Select faceup or facedown collation. 
And manually feed odd-sized paper stock. 

With QMS ASAP™ (Advanced System 
Architecture for PostScript) proprietary tech- 
nology, QMS-PS 800 II delivers outstanding 
performance. In fact, the more complex the 
page, the more it outperforms other Post- 
Script printers. Tvo megabytes of memory, 
expandable to three megabytes, also add to 
the overall page processing speed when you 
are creating complex documents. 


Type casting The QMS-PS 800 II comes 
with 35 resident typefaces (you can download 
more if you like). PostScript allows you to scale 
type to virtually any size, from minuscule to 
mammoth. PostScript also enables you to de- 
sign, and redesign, your documents with exact- 
ing detail. You have total control over the final 
appearance of documents, with the ability to 
place text and graphics anywhere on the page. 
In short, you get the complete desktop publishing 
power that only PostScript can give you. 


Critical acclaim The QMS-PS 800 II is 
certain to receive rave reviews on your net- 
work. And for a single-user set-up, there’s the 
QMS-PS 810 laser printer. For a demonstra- 
tion of either, call 1-800-523-2696 for the loca- 
tion of the Laser Connection dealer nearest 
you. And be sure to ask for The Sourcebook™ 

- our exclusive catalog filled with the latest 
laser printer products and enhancements. 


LASGR 
Ke CONNECTION 


A QMS Company 


‘The following are trademarks of their respective companies QMS, QMS-PS, ASAP: 
Laser Connection of QMS, Inc PostScript of Adobe Systems, tne Canon. Canon 
CXD of Canon, US A 
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IBM’s PS/2 Model 80-111: 
A Dream Deferred 

Winn L. Rosch/ Beaten by 
Compag in the race to bring 20- 
MHz speed to the PC arena and 
threatened by the onslaught of 
dozens of traditional-bus 20- 











MHz 386 machines, |BM 
wants to score big with the 20- 
MHz, 386-based PS/2 Model 
80-111. No doubt about it, this 
is the fastest PS/2 yet—but how 
did it stack up in side-by-side 
benchmark testing against the 
Compaq Deskpro 386/20? For 
all its promise, the new Model 
80 may not yet be the star we 
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The PS/2 Mode! 80- 
111’s new memory 
card (right) holds 
2MB dynamic RAM 
in 24 of IBM’s own 
chips. 





COMMUNICATIONS 

Built for Speed: 

9,600-bps Modems 

Howard Marks and M. David 
Stone/ High-speed modems can 
send documents four times as 
fast as 2,400-bps modems. We 
review 13 new 9,600-bps 
modems priced from $795 to 





$2,095 from Cermetek, 
Codex, Data Race, Fastcomm, 


| Gandalf Data, Hayes, 


Microcom, Racal-Vadic, 
Telebit, Telenetics, Universal 
Data Systems, U.S. Robotics, 
and Ven-Tel ..s.sssssssss. 105 
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PROJECT DATABASE 3 
Relational Databases: 
Taking the Middle Ground 
Jim Seymour! 
Nonprogrammable relational 
databases deliver the power of 
the database with ease and 
simplicity, but this market is 
shrinking as programmables 
become easier to use. In this 
installment of our Project 
Database, PC Labs tests nine 
nonprogrammable data- 
bases—Cornerstone, Enrich, 
Files & Folders, Goldatabase, 
Nutshell Plus, PowerBase, 
Superbase, Universal base Six, 
and Xtrieve—ranging in price 
from $100 to $395 153 








CONNECTIVITY 

Making Connections: Two 
Token-Ring Alternatives 
Frank J. Derfler, Jr. Tired of 
troubleshooting your IBM 
Token-Ring Network? Two 
new products, Racore’s 
LANpac and Proteon’s 
ProNET, can help put an end to 
stops and starts in the operation 
and make baby-sitting the 
Token-Ring a one-person 
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FIRST LOOKS 


Hands On: 

e Preview of dBASE IV, the 
new version of Ashton-Tate’s 
database management 
program, which is due out later 
this year 

e R:base for DOS, anew and 
faster version of R:base, with 
built-in multiuser support and 
SQL features 

e The MS-DOS Encyclopedia 
e The Leading Edge Model 
D2, PC’s Limited 200, and 





PRODUCTIVITY 


PC LAB NOTES 


Cleaning Up After IBM, Part 2 

Charles Petzold! Many of the OS/2 files that IBM insists you 
install will never be of use to your system. Here are the ones to 
eliminate and how to organize the rest 





UTILITIES 
Splitting Up the Keyboard Combes 

Jeff Prosise| STAYDOWN holds down the first key ina ce 
combination until you hit your next stroke, letting you conquer 
the Enhanced keyboard without finger acrobatics 








Wells American A*Star 16- ENVIRONMENTS 

MHz 286: anew cropof ATs | A Budget OS/2 

e Pipeline: dBASE HI Plus Programming Course 

returns to the Top Ten Sellers Charles Petzold! An OS/2 

list at the no. 5 position alarm program that you can 

e 4Views, a Lotus 1-2-3 add-in | create using only MASM 5.0 

e Collage, aset of utilities for and OS/2. Aliso, a look at 

desktop publishing import libraries............» 255 | 

e Sourcer, a disassembler that 

creates commented source code | POWER PROGRAMMING 

e The JetScript PostScript The Power Programming 

Controller, a board that can Library 

produce PostScript on an HP Ray Duncani It’s mail-call time 
i for Ray Duncan as he answers 

questions from readers on C 
programing, MASM. DOS, 
and a few extras ............ 269 
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e Peak Performance: Swim, a | Cobb/ Macro cover-up; 

swimmer’s logbook {onerror} conditional and 

e New World Computing’s {onerror} off; staking out print 

Might and Magic.......+... 366 | range measurements....... 279 








AGCMISOAMMONWwS 
a Ra Ra Ri Ra Rad Ril Ra 
22222222222 








USER-TO-USER 

Paul Somerson/ Defending 
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looks good on paper. 


You expect excellent letter-quality print from a 24-pin printer. 
And Citizen’ new precision -built Tribute™ 124 delivers. 

With razor-sharp letter definition at 66 cps. Attractive corte- 
spondence quality at 132 cps. As well as crisp, impressive draft 
printing at 200 cps. 

You might be surprised, however, to find that the versatile 
Tribute 124 offers quite a bit more. Like a built-in push or pull 
tractor with top, rear or bottom feed. Automatic paper loading. 
Outstanding compatibility. Push-button convenience of a front 
control panel. Even optional color printing. 

It also provides a wide selection of typestyles via available font 
cards. And produces ace igh-resolution graphics. 

With all these value-added features and an exceptional 12- 
month warranty, the Tribute 124 is very affordable. So, not only 
does it look good on paper, it looks good for less paper. 

For the Citizen printer dealer nearest you, 100-556 -1234, 


(e00-MLeS ees. = CITIZEN 


©1988 Citizen Americ: fon. Citizen, the Citi: ae A 
hoon nod nbuncse rekeatths of Cosa’ ach Cos tad Printers that run like clockwork. 
i] 
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“The Breakthru 286 performed flawlessly with every appli- 

cation we handed it, including copy-protected programs ard 

nine memory-resident utilities at once,” 
Stephen Manes, PC Magazine 

“the Breakthru 286 was the card of chowe.” 
PC BusinesSaftwareview (Rated #1) 


“<, Breathru 286 is a good value and a quality product backed 
by effect support.” 

Dan A. Griffin 

The Newsletter of the AutoCAO User's Group 
“The PCSG Breakthru 286 achieved the best performance 
results of the caching boards tested.” 

‘ed Mireckd, PC Tech Journal (Rated #1) 


Think You Need an AT? 








Make Your IBM PC Faster Than an AT in Just 5 Minutes! 





Spoed figures are consolidated results trom 10 tests of 
‘CPU performance (See Accelerator Boards Special Report, 
December 1, 1966.) 


O Microspeed Fast 88 






$149 


O Microsoft Mach 10 $395 
O Univation Dream Board == $512 
O Orchid Turbo EGA $945 
OD ST&D Standard 286 $995 
O Classic Speedpack $995 
O Orchid PC-Turbo 286e $1,195 


O Breakthru 286-12 $595 





Accelerator Cards: Speed and Value 
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Breakthru 286-8 MHz-$395 
Breakthru 286-12MHz-§595 


We are excited about our three speedup 
ucts. You probably know about our 
ightning disk access speedup software 
that was awarded PC Magazine's Best of 


1986 award (see box). After the smashing 
success of Lightning, in late ‘86, we 
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“Lightning Is almost mandatory...” - 
Steve Manes, PC Magazine 
Best of 88 review 

Loads with the DOS - always ready as a background 
program to accelerate disk access. You do nothing 
- everything is automatic. Programs that frequently ac- 
cess the disk (hard or floppy) are made instantly up 
{D2 to 4 times faster. Uses a principle greatly enhanced 
from mainframe technology called caching, Fully ex- 
plots Above Board memory. 
UGHTNING 's the standard against which 




















LIGHTNING™—FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


teed the Breakthru 286 board to be 
iterally the most advanced, fastest, most 
feature-rich board available. The 
success it has enj truly proved that 
assertion. Now Lijopaeth one bet- 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for s: up to 10.2 times 
faster than an IBM PC. It is faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 
HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 
First, they install_so easily. A half-slot 
card means you dortt even have to give up 
a full slot. t's 






















“The 12-MHz Breakthrs 286-12 speedup board is the fastest 
of those tested, but not the most expensive. On a dollar per- 


lucts it works in the Compag Portable 
La miear sien i iow how 
dll eat cot ont slot, 
remove the original processor and connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning faster than an AT. 

Second, they are advanced. The 
BREAKTHRU laces the CPU of the 
PC or XT with an micro] 
that is faster than the one found in the AT 
Has a 80287 math co r slot for 
numeric intensive applications. A 16K 
cache memory provides zero-wait-access 
iealuseuren mata 

switching software allows to 
drop back to a lower speed on the fly for 
timing sensitive applications. 
i ity, All ex- 
isting system RAM, hardware, and 
peripheral cards can be used without soft- 
ware modification. Our boards operate 
lucts and conform to the Expanded 


Specification (EMS). Software 
compat is virtually universal. 
Faster smarter than an AT - PCSG 


it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 


arison. cards offer only a 
Perea aap eee eek 
are just poorly engineered. 


Weare really excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced techno 
than boards by Orchid, Quadram, PC. 
Technologies, Phoenix...we could 
go on. Breakthru 286 is undis- 

putedly the turbo board with 
the biggest bang for the 
buck. And we include 
FREE the $89.95 ac- 
claimed Lightning 

» software. toda 

with your credit card or CO! 
instructions and we will ship 

your card the very next day. 


Think Again. 





WARTER SUHROR 
11035 Harry Hines Blvd. © Suite 206 Dallas, Texas 75229 ¢ (214) 351-0564 
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DON'T TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 
DAYS. IF YOU ARE NOT TOTALLY SATISFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 


RUP 





Exceptional 3-D Spreadsheet 








Lucid 3-D" isa 
runaway success 


Don't take our word for it. Use Lucid 3-D for 60 days. 


Return it for a full refund if not completely satisfied. 
Plus, instead of the $199 list price, an introductory 
spread-the-word price of $149. 


Lucid 3-D is priced to sell at $199, 
but we want thousands of people us- 
ing Lucid everyday. all over the world. 
We invite you to be a part of that 
group. The reason we are offering 
Lucid for only $149. ona sixty day re- 
turn for a full refund. is simple. Pre- 
liminary user testing of the product 
produces the same results over and 
over. People tell us they would never 
work without Lucid 3-D again. Even 
folks continuing to work with 1-2-3. 


Memory Resident 


That's because the idea of a mem- 
ory resident spreadsheet makes 
sense, one that you can pop-up ins- 





FiG.2 Here we are, instantly. ‘Notice the lower 
left corner showing we are on level 2. You can go 
down or up. (See next page) 


processor or any other program. 
Lucid lets you cut anything on the 
screen and paste it right into Lucid. 
or cut anything from a Lucid work- 
sheet and paste into the application 
below. You can even run Lucid on top 
of 1-2-3 if you like, and cut and paste 
information from one to the other, in- 
cluding formulas. 


Lucid 3-D was developed over the 
Past two years with countless, exhaus- 
tive hours of planning and program- 
ming to produce something spectac- 
ular. This is a’ product that works the 


tantly while working in your word 


way we dreamed a spreadsheet would 
function. Everyone who has seen it 
says things like. “Lucid 3-D is how soft- 
ware of the 1990's will look and perform’. 
or even more to the point “This is the 


way I 
thought a 
computer 
should work”. 
You'll 

see, Lucid 
is exciting. 


What 
Makes 
it so 
Special 
In the 
screen 
examples 
you can 
see Lucid 
is really 
multi-dimensional. Any cell of the 
spreadsheet can contain a complete 
other spreadsheet that you can ac- 


cess with a single keystroke. It is ae 


as simple as the pictures show. 
And you don't have to 


write formulas to do that. La 
All you do is go look at the L— 


other file, navigating 

through easy. point and 

shoot directories. When you 

come back up {with one key) the link 
is made automatically for you. 


Everything about Lucid works that 


FIG. | Let's get the detail on those ad costs. Just move 
the widebar to that cell and press one key (grey +). 


way. Users Say “‘It is so intuitive that | real- 
ly don't need a manual.’ That's because 
we use something we call a visual 
command menu. Jim Seymour, the 
noted PC colufnnist, talking about Lu- 
cid in a recent article said that. “If there 


ever was an interface idea so good it ought 
to be stolen and widely used, this is it’* 
What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recog- 




















nize than it is to remember. As 
choices are made on a menu that take 
you to lower levels you always can see 
exactly where you came from and 
where you are going. The complete 
menu path is always visible. You can- 
not get lost several levels down. This 
means you never have to remember 
a command, you just flow right to it. 





. e 


Any cell can contain a complete iter spreadsheet 
that you can access with a single key. 


Plus, no matter where you are On a menu or 
what you are doing. just press function key FI. 
and you will get a help screen specific to that 
command or action. Or if you want to know about 
any subject you can pop up an index of over 400 
topics and select the one you want. 


Notepad Behind Every Ceii 


Another 3-D feature is that any cell can also 
contain a multiple page note that you instantly 
access with a single keystroke. You can write 
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notes. memos or letters that relate to 
your work, save them as individual 
files and even print them separately 
or with your spreadsheet. 
Speed 

Lucid 3-D is truly revolutionary. It is 
fast. fast. fast! It is incredibly quick in 
performing calculations because it 
doesn’t recalculate every cell every 
time you insert an entry. Instead. it 
only recalculates the specific cells that 
are affected by your change. This is 
called minimal recalc. Lucid also has 
a remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment cal- 
culations affecting your viewing 
screen are completed. Other calcula- 
tions you don’t see continue on in the 
background during the next com- 
mands. The end result of this power- 
ful combination is you rarely wait for 
a recalculation with Lucid. You find 
out what instantaneous is all about. 


Lucid Learns 
Lucid 3-D also lets you teach it any 


FIG. 4. Now, instantly we are on level 3. Each levei is a differ- 
ent spreadsheet. You could now move to the New York Times 
and see the detall on that figure. There is no limit to the leveis 
you can go. Move right down to transaction levei if you like 
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combina- 
tions of 
keystrokes 
so that in- 
volved se- 
quences 
can be. 
done with single keys. Plus more than 
just remembering keystrokes, Lucid al- 
lows you to create Macros with loops. 
procedures and conditional branching 
amazingly all done automatically with 
simple menus. You can create your 
own menus that show the new fea- 
tures you have taught it. Another 
great feature is you can make your 
custom menus work like Lucid where 
one choice can take you down a level 
to a whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 





©COPYRIGHT 1967 PERSONAL COMPUTER SUPPORT GROUP INC. 





FIG. 3 We want more detail, so let's go to 
Newspapers. Just press the Grey + Key 


lim Seymour. Columnist. PC Magazine PC Week 
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Fig. 5. Of course, Lucid does multiple windows. Notice. 
you can simultaneousiy open windows In different 
directories, different drives, even down as many 

as 3-D ieveis as you like. No one eise cando that. 


Mouseabiiity 


Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from the 
ground up. the interface is smooth 
and natural. You select files to load 
from directory lists. Everything is 
point and click. What's more. any 
Lucid 3-D menu selection can be 

“‘moused”’ and the response time is 

“right now" instead of the sluggish “a 
litle bit behind you" feel of add-on 
Mouse menu systems like those 
you've seen with 1-2-3. 
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Spread -The-News Offer 
$149 Introductory Offer (List 5199) 


Full Refund within 60 days, 
if you aren't ecstatic 


| Co-winner of the i987 PC 
Magazine Award for Technical 
Excelience 
The other winner: Microsoft's Excel 


Call 1-800-544-4699 


F-keys -Range [Gil icerat Storage -Print -Three-D-Hindows Audit Options -Exit 
Copy Hove -Paste-Crab -[Xt) Load Save 
Exit & type Clipboard into application heiow 



















+ to? Robert Snith 


estinates for the June 1988 Du: ‘ee 
a aie Pint then, and see if they agree vi 


FIG.6 We need those budget figures In the Word 
Perfect letter we are writing. Clipboard Dump 
does it right now. 


A window pops up with a library of 


Bopense Budget June 1988 


Aavertisin 
Adninjstration 


FIG. 
function names you can page through ts ack . pit Real aefering 
with the mouse. Select, click and it's Perfect (or any 
in the formula with no typing re- word processor} Tetal ue 
quired. You even have a label window just ilke you Get hack to ne as soon as possible. 
that you can fill (from the keyboard) eee Danis, 
with favorite labels and names so that thidtecheradey Oe acon 


you can insert them later with the 
mouse. There's even a pop-up calcu- 
lator to insert numbers so you don't 
have to go to the keyboard very often. 


It really permits that feeling of be- 
coming one with your work. Lucid 3-D 
has windows of user defined range 
names as well as the macros named 
by the user that can be selected just 
by pointing and clicking. Icons that 
are easy to grab with the mouse let 
you resize and move the spreadsheet 
window with the ease you would ex- 
pect. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders. 
And remember Lucid is designed so 
that any of those features are done 
with or without the mouse easily and 
quickly. 

Audit 


When you are staking a big decision 
on information gained from a spread- 
sheet you need to be certain that you 
have made no mistakes. Lucid offers 
five audit displays and printouts. 
Masterwork 


We could go on at great length 
about all the features and innovations 
in Lucid. but Lucid is more than a bag 
of features. What is most important 
is the pride and craftsmanship that 
went into its creation. It is a master- 





lust as easily. | WRC 


work. The overall feel is tight and 
polished. In fact. Paul Somerson, ex- 
ecutive editor of PC Magazine. used 
one word to describe it, “Slick”. 


PCSG has built a reputation as a de- 
velopment laboratory producing 
products that you know are excellent. 
In 1983 PCSG dominated the Model 
100 laptop market with ROM based 
software that every reviewer rated as 
excellent. In 1985 we produced 
UGHTNING the pioneer and award win- 
ning Disk speed up software. In 1986 
we developed the BREAK eis 286 ac- 
celerator board that blew everything 
else out of the water, and later we 
topped ourselves with the Breakthru 
12. Now in 1987 those who have 
worked with Lucid 3-D tell us “‘you have 
wi? it again. This is software everyone should 
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11035 Harry Hines Blvd. 


Building 206 
Dallas, TX 75229 
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Even if you don’t plan to abandon 
1-2-3, Lucid makes sense. Files are 
converted between them with ease so 
there's not an interoffice compatibili- 
ty problem. This means you can have 
the power and fun of Lucid 3-D 
without having to upset your present 
systems. 


We are excited about Lucid 3-D, But 
don't take our word for it, take us up 
on our 60 day offer. Call us on our 
order line number and we will ship 
your order the very next day. This 
$149 offer will end as soon as our 
dealer network is fully stocked. But in 
the mean time we invite you to try 
Lucid as part of our “spread the 
news” campaign. Just pick up the 
phone and call us. We accept all major 
credit cards or you can order COD. 


Exceptional spreadsheet for 


the IBM PC, PS and Compatibles. 


Ask your dealer or 
Call 


1-200-544-4699 


(214) 351-0564 


CIRCLE 483 ON READER SERVICE CARD 
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Spreadsheet growing too big and complex? 
You need a database. No time to learn 
a database? You need the ORACLE 
database add-in for Lotus 1-2-3. 


If you have Lotus 1-2-3 and $199, you 
can now solve the six biggest 
spreadsheet problems: 


Has your spreadsheel grown so 
complex you can't keep track of 
the formulas any more? 


Have you had to break down your 
large spreadsheet into many 
smalfer ones? 


Do you have to manually re-enter 
data that's duplicated in several 
spreadsheets? 


Do you have to manually manipu- 
late rows into meaningful groups? 


Is recalcufation time lor seldom- 
used reference variables eating 
you alive? 


Do you wish you could simuf- 

taneousfy share spreadsheet 
data with other PCs, as welf as with 
minis and mainframes? 


Now, ORACLE for 1-2-3 turns your 
spreadsheel inlo Ihe world-class 
database you already know how to 
use. And without learning a new 
database language, you can use the 
very same ORACLE that’s the most 
requested DBMS by minicomputer and 
mainframe users. All for only $199. 


ORACLE lor {-2-3 lets data rela- 
tionships replace ever more complex 
spreadsheet formulas. No more time 
is wasted recalculating sefdom-used 
reference cells. In short, ORACLE 
Puts data back where it belongs. In 
a database. 


With simple extensions to existing 
Lotus menus, ORACLE for {-2-3 lets 
you create new database tables right 
from rows and columns in your 
spreadsheet. When you query the 
database from acell, you immediately 
see current database information. 
Update a spreadsheet cell, and the 





database is simultaneously updated. 
Arange of cells in your spread- 
sheet could really be a window into 
an ontine micro, mini or mainframe 
database anywhere in Ihe world. It's 
network ready, rom LAN to WAN. 
Allas easy as... f-2-3. 


ORACLE FOR 1-2-3: 
THE NEW STANDARD 


ORACLE is the number one data- 
base lor maintrames, minicomputers 
and workstations. Software Digest 
recently rated ORACLE the most 
powerful and versatile relational 
DBMS for the PC. And ORACLE is 
based on SQL, the data management 
standard endorsed by IBM, ANSI, 
{SO and the federal government. Now, 
there is a new standard: ORACLE 
for 1-2-3. It has the simplicity you've 
always had, with the power you've 
always wanted. 


THE ADVANTAGES OF 
DATABASE TECHNOLOGY 


If your data is in a database, your 
spreadsheet only has to deal with 
the data you're interested in. Which 
means spreadsheet performance is 








| COMPATIBILITY - PORTABILITY» CONNECTABILITY 


CALL 1-800-ORACLEI 
EXT. 144 TODAY. 






dramatically improved. But this is 
just Ihe beginning. 


Multiple users can share the same 
data. Dilferent users can have differ- 
ent levels of security. Mainframe-class 
data integrily and error recovery 
mean never having to say “Ooops!” 
* CREATE YOUR DATABASE FROM 
SPREADSHEET COLUMNS AND ROWS. 
Familiar menus and context-sensitive 
help guide you through the process. 
* QUERY YOUR DATABASE AS 
EASY AS {-2-3. Have the query built 
for you, or write SQL queries your- 
sell. Learn wate le) SQL is the industry 












data management standard. 


© UPDATE YOUR DATABASE AS 
YOU UPDATE SPREADSHEET 
CELLS. In update mode, changes in 
your spreadsheet become changes 
in your database. And if you make a 
mistake, you can... 


© COMMIT OR UNDO CHANGES. 
Finally, an “"UNDO” command for 
f-2-3! When your database changes 
are complete, you can COMMIT 
them, or ROLLBACK your database 
and your spreadsheet. 


® AROUND YOUR OFFICE OR 
AROUND THE WORLD, ORACLE 
for ]-2-3 is network ready for data 
distribution on LANs and WANs. So 
data on PCs, workstations, minis 
and even on mainframes appears as 
if it’s on your local hard disk. 


HEARD ENOUGH? 


WE'LL PAY SALES TAX AND 
SHIPPING IF YOU FILL OUT AND 
MAfL THE ATTACHED COUPON, 
OR CALL TODAY. YOU CAN ALSO 
SEE A DEMONSTRATION AT YOUR 
FAVORITE COMPUTER STORE. 


a 
@ ORACLE for 1-2-3 - Oracle Corporation 


\e u J 20 Davis Drive » Belmont. CA 94002 


nnn neon ung fs 30» aa ere 20 Valso have 


PCA0KB of RAM, plus ether (FMB ol extended memory or (‘reassign IMB ol my expanded 


abevebears) memory as extended menvory Please send me the database j already. 
touse The ORACLE Gxtatiase Add-in for Lotus 1-2-3 Enclosed is my 


how 


check, or LI VISA/ 


MC/ L! AmEa credit card authorization for S199 Hurry 


| Print Name 


Signature 





Date | 


Oracle is o registered trademark of Oracle Corporation. The following are also trademarks: Lotus and 1-2-3 of Lotus Development Corporation; IBM of International Business Machines. TRBA 
L 











VIEWPOINTS — 


LETTERS TO 
PC MAGAZINE 


GETTING THE FAX STRAIGHT 
We were disappointed to see our product, 
Smartfax, misrepresented in William Tay- 
lor’s article ‘‘Just the Fax’’ (PC Magazine, 
January 26, 1988). Strongline, a company 
that had been con- 
sidering distribution 
of Smartfax and that 
submitted a beta 
copy of the board 
for review, was 
falsely listed as the 
manufacturer. Other 
errors in the story in- 
clude: 

@ that Smartfax requests the time and date 
each time you asked it to transmit, when, 
in fact, itdoes this only when you enter the 
program. 

@ that Panasonic’s Fax Partner is the only 
product that includes a built-in image edi- 
tor when Smartfax has one. 

@ thatthe RAM requirement is 385K. It is 
actually 640K. 

@ that the list price is $995. It is actually 
$949. 

@ that there are 17 jumpers on the board 
when there were actually 16 and that the 
manual listed 21 jumpers when, in fact, the 
documentation did not mention the total 
number. 

Oversights in the review, which accord- 
ing to Mr. Taylor’s own evaluation are 
very important, include: Smartfax’s 
unique file conversion, capable of preserv- 
ing special print functions such as bold- 
face, underline, double strike, superscript 
and subscript; and the choice of file con- 
version methods that Smartfax gives the 
user—one saves a converted file for use in 
the graphics editor and one lets the user 
convert and transmit the file in a single 
step. 











Finally, the Smartfax product currently 
on the market includes many additional 
features not on the beta that was reviewed. 
Of these, the most significant is PC Paint- 
brush file conversion. Its absence on the 
beta was criticized by Mr. Taylor as a ma- 
jor shortcoming. 

Y.T. Chen 

Director of Marketing 
American Data Technology 
Pasadena, Califomia 


It's not our practice to review beta prod- 
ucts. The distributor that sent us the board 
assured us it was a production unit and 
gave the reviewer the information on the 
pricing and RAM requirement. PC Maga- 
zine regrets errors made in the review and 
will review the Smartfax board now on the 
market in a future issue. —Ed. 


NOT SO WRY 

It’s bad enough that Robert Hummel made 
that offensive, sexist, and crazy remark 
“*Gee, I wonder if they have a braille edi- 
tion?’’ without John C. Dvorak including 
it in his column (Inside Track, PC Maga- 





ws You would think that 
a magazine that deals 
with progress and state- 
of-the-art technology 
could get away from a 
prehistoric mentality. 
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zine, January 26, 1988). What’s worse is 
that Dvorak insists upon calling the remark 
“‘wry’” and says he was still chuckling 
over it ‘‘later that evening.’’ Wry is not a 
word that any educated person would ap- 
ply to that remark. You would think that a 
magazine that deals with progress and 
state-of-the-art technology could get away 
from this prehistoric mentality. Like some 
computer equipment, this ‘*joke’’ was ob- 


| solete even before it made print. ‘*Me 


man... you woman,” he said, as he 
dragged her off to his IBM. Grow up! 
Karen Strauss 
New York, New York 


CHECKMATE CHECKPOINT 
I believe Donald Trivette blew it big-time 
in his review of CheckMaite (After Hours, 
PC Magazine, January 12, 1988). Mr. Tri- 
vette notes that incorrect entries cannot be 
fixed with the reconcile function. He is 
right in this narrow view; however, he 
ought to have tried the edit function. Ihave 
found it to be a real piece of cake. 
Allinall, Ihave found CheckMate tobe 

a very useful utility. As I see it, its only 
drawback is that it doesn’t have the capa- 
bility to make me pay my bills before they 
are due. 

D. Q. Williams, Jr. 

Silver Spring, Maryland 


Donald Trivette’s article on CheckMate 
(After Hours) left the reader with a very 
negative view of the program. For exam- 
ple, the article placed a great deal of em- 
phasis on CheckMate’s inability to place 
addresses on checks printed with the pro- 
gram, an omission of very little impor- 
tance to me since most of the bills I pay 
come with preprinted envelopes. The re- 
view also completely ignored the pro- 





OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 


1° 3°? FER $300 Oise 





DISK 


all Quantities For Ten or More 
SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 
| BUSINESS 1—£Z. FORMS business torm 


| generation, completion and printing program | 
[7 CAD 3—The PC- Flow 1.0 computer aided flow: 
chart generaton program. Color graphics required I 
COMM 4a,b,c,d,e—{5 disks) Join the world of 
| @ sysops with ROBS Butlin Board System 14 10, I 
[2] DATABASE 1a,b—(2 disks) File Express 38 
1 menu drven general purpose dat manager. 
] [_) EDUCATION 1—Interactve 00S tutorial tor new 
PC users Makes learning DOS painless. 
J] 2) FINANCE tab {2 disks) PC Accountam20 
‘sonal bookkeeping and finance management 
1 DD GAMES 1—3-0 Pacman, Kong, Spacewar, Jani. ff 
doe, futuristic Fightmare end more Color required 
TD GAMES 2—cudert, Pango, Contpede, dun | 
rT geons and dragons style Zoarre, etc. Color req. r 
(J GAMES 3—Biackjack with customizable rules, 
Armchair Quarterback (you call plays), and more | 
(_] GAMES 4—Sier Trek, the Cestie edventure 
__ game, and the onginal Colossal Caves Adventure | 
{"] GAMES 5—The Hack adventure game fram the 
umversties Like Rogue, only much ncher I 
(_] GAMES 6—Pinball, Othello, ns, Sopwith 
| (fly a Sopwith Camel) and more lor requied | 
r] [2] INFO 1a,b—2 disks) Cooking recipes database 
with keyword/ingredient relneval your own, 
| [2] MUSIC 2a,b—{2 disks) PranoMan 3.0 polyphonic ff 
music recording and pleyback program. 
[ORGANIZER 1—DeskTeam. « Sideluck clone. ff 
= end the Judy personal calendar program 
12 PRINTER 1—Resident pnnt control endtont = 
] ullitty, intelligent spooler, banner maker, and more r] 
(_) SIMULATION 1—Maze making program. MIT's 
| __, Life simulation, starfields, etc greptics req. & 
(_] UTILITIES 1—A cotlecton of invaluable general As 
__ purpose OOS utilities. An absolute must for ell. & 
(J UTILITIES 2—more invetuable DOS utitties in- 
__ qluding screen bumout, ram disk. and more I 
!] UTILITIES 3—A comprehensive set of debugging 
Bond diagnostc utiities for monitonng your computer | 
NEW RELEASES UPDATES 
BUSINESS 2—€xpressgraph business graphics 
I ( Chart your data end find ends. Color graphics req I 
9) CAD 1,b—(2 disks) Fingerpant 1 2 advanced 
___ Painting end Ahamura object onented design. Color. 
B (2) CaO 22,b—12 disks) DanCad3d, an advanced 
= 2030 drafting program w/animation 640K. color 
| [2] COMM 2a,b—{2 disks) Procomm 2 42, an excel- 
I. lent modam program with terminat emulation. 
LJ EDUCATION 3—PC-Fastype 1.20 typing tutor, 
I ___ seal tor beginners and advenced students alike 
(2) FINANCES 38,b—(2 desks) Express Calc 3 12, 
@ powerful and user inendly spreadsheel program. 
'"] GAMES 8—Sinker helicopter ettack and Risk, the 
I game ol world dominetion Color required 
] {] GAMES 12—Backgammon (play the computer) 
_ and Wheel of Fortune based on the gameshow 
| {_) GRAPHICS 1—Record and play back screen im- 
= ages! Excellent tor demo, etc Color required. 
(3) GRAPHICS 2a,b,c—(3 disks) An excellent 3-D 
_ Surface modelling and sheding program Color 
[2] INFO 2a,b—(2 disks) Zip-Phone. national 
é areacode/prefix to zip-code cross reterence 
[2) LANGUAGE 3a,b—(2 disks) The A86 309 
macro assembier and debugger for 808836/286s. 
SHELL 4a,b—(2 asks) Automenu end HOM 
404 hard disk prog for custom tull-screen menus. 
(7) UTILITIES 5—Hard disk utes for venfying lor: 
matting. partung end optimizing your disk drives 
UTILITIES G—Advanced utrimes inclucing 
Mark/Release {remove resident progs w/o reboot!) 
UTILITIES 7—More advanced utihtes including 
Masterkey (undeletes tiles from hard disks} 
| [2] WORD 1a,b—(2 disks) PC Write 2 71, a powertul | 
word processing system w/spell checker, laser supt 
| Most software listed is sharewere or user-supported 





35" format add $1 disk. 125 page directory. add $2 


rT MicroCom Systems Cost of items rT 

3673 Enochs Street Shipping $3.00 

I Santa Clara, CA CArestax__s 
Total enci. rt 
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VIEWPOINTS 


@ LETTERS 


gram’s ease of use, reports, calculation | 
menus, ability to store 50 predefined pay- | 
ees, and so on. 

Although your magazine has a reputa- 
tion for fair and accurate reporting, it really 
seems to be missing in this article. 

Dan P. Fox 
Oklahoma City, Oklahoma 


My three criticisms were that the program 
has no way to fix errors at reconciliation 
time, that the manual lacks an index, and 
that it won't print addresses for window 
envelopes. { stand by all three. 

If s true; you can use the edit function to 
correct a check. However, the reconcile | 
function still needs a way to fix errors; 1 
find most of my errors while reconciling. 
And although other users may not mind 
that the program can’t print addresses, I 
would be very angry at a review that didn't 
mention this fact since | print 40 or 50 
checks a month.—Donald Trivette 


WHO DONE IT? 

Your review of the Lotus [-2-3 add-in pro- 
gram Write-in (‘‘Word Processing Add- 
ins,’’ PC Magazine, January 26, 1988) 
States that Eric Shultz wrote the specs for 
the Add-In Manager before leaving Lotus 
to found Blossom Software. This is incor- 
rect. I was the one who originated the idea 
of having an add-in manager for Release 2 
and wrote both the specs and the produc- 
tion program. Eric’s involvement was lim- 
ited to the final debugging after | left to 








= I was the one who 
originated the idea of 
having an add-in manager | 


Add-In Manager. The idea for the Add-in 
Manager came originally from the Lotus 
development team for Symphony, outside 
developers Paul Funk, Geoff LeBlond, 
and Bill Lynch approached Lotus and ex- 
pressed interest in creating add-ins; 
Shultz, Selesky, and McCall then devel- 
oped the Add-in Manager.—Ed. 


OUT OF THE DARK 

1am only a little embarrassed to admit that 
my PC hardware knowledge is limited. Al- 
though I had hoped your magazine would 
enlighten me, I was still feeling my way 
through terms such as dynamic RAM, stat- 
ic RAM, memory 
cycles, clock cy- 
cles, wait states, and 
memory caching. 
Then I read Winn L. 
Rosch’s article 
‘“‘Anatomy of a 
386°" (PC Maga- 
zine, January 26, 
1988), and I saw the | 
light. It was not as condescending as some 
articles I have read that are geared to the 
beginning PC user, and yet not as haughty 
as others whose audience must be MIT 
computer-science master’s-degree hold- 
ers. Thank you Mr. Rosch, and thank you 
PC Magazine. 


ANATOMY OFA 
386, 


Kent A. Mezger 
Cincinnati, Ohio 


In a recent article by Stephen Manes, he 
points out how MS-DOS is still too hard to 
leam and use even after many revisions 


| (“Type ‘Type’: How’s That Again?’’ PC 
| Magazine, January 26, 1988). This is true, 


but many would agree that reading PC 
Magazine for a period of time makes the 
function of MS-DOS as well as other as- 
pects of the IBM standard of computing 


| more understandable. Articles such as 


for Release 2. 


write @BASE. Any claims to the contrary 
by Eric are without foundation. 

Don Selesky 

Westford, Massachusetts | 


Lotus acknowledges that Don Selesky and 
also David McCall made important contri- 
butions, along with Eric Shultz, to the 


“*Anatomy of a 386” keep us well educat- 
ed on the latest developments in this ever- 
changing technology. I look forward to 
learning and exploring how the new 386 
micro chip and the OS/2 operating system 
will affect the way we use computers. 
Thanks to all the staff of PC Magazine for 
making personal computing more under- 
standable. 

John Carno 

Elizabeth, New Jersey 
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You only want the best. You want it first. And, you work 
hard to get it. When you choose Wells American's Ax Star® 
microcomputers, that's exactly what you get. Not only the 
best, but also the first. 


Wells American was the first to release a 12MHz AT class 
computer. The first with 14MHz. The first with a no-hassle 31 
day money-back guarantee. And yes—we were even the first in 
business. We've been making microcomputers longer than 
IBM, Compaq®and Apple® In fact, we've probably 
been making them longer than anybody. 


Our AxStar computers are the only PC/AT 
compatibles that can run at 6, 8, 10, 12 and 
14/16MHz. The press has rated them as “the best 
on the market.” That's because they not only out- 
perform the competition, they’re also less expen- 
sive. A 14MHz model with 20MB of storage sells 
for under $1800. Basic unit prices start as low as 
$995! But being best is more than just impressive 
statistics and low prices. It's also a lot of little 
“extras” Extras like a one year factory warranty, 
nationwide on-site service from GE and, here's 
another first, free schematics! 


WM POAT AT and OG? are vademarts at ireemnatenal Butane itechrs Corporation 


What does all this mean to you? Simply put, it means we 
have the resources and the technology to provide you with the 
best. And to provide it first. And in a company with so many 
“firsts,” it's not surprising that's how we rate our customers. As 
one noted computer publication said: “The effort that Wells 
American takes on behalf of its customers is remarkable, 
showing a degree of concern that a number of computer com- 
panies should copy” Of course, many have tried to do just 
that. But, according to our customers, no one comes close to 

matching our 15-year reputation for exceptional 
customer support. No one. 


Don't you think you deserve the best? Call us 
at 803/796-7800 for details on our special one 
>, month AxStar trial offer. Do it today and you 
. could have the “best” on your desk tomorrow 
morning. Isn't that what you really wanted 
in the first place? 


<< Wells American 


43 SUNSET BOULEVARD 
W. COLUMBIA, SOUTH CAROLINA 29169 
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“There’s No Reason To Look Beyond 


8 LS.6 Fs 


-PC Magazine, Editor's Choice Award, Two-Time Winner 
Data Recovery > Fast Hard Disk Backup - Disk pe a 


uh (wee 


in 9 
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Now we've given you even more x C wi 
reason-PC Tools” Deluxe. 

PC Tools Deluxe gives 
you all the best features 
of Fastback)” Norton,” 
XTREE* Mace” Side- 
kick® Lightning” and 
Disk Optimizer-a $700 
value-for just $79. 

Other utilities may claim 
they “doit all? but only 
PC Tools Deluxe delivers: 


¢ A DOS shell so complete { x 
80 Micro called it their “over- \ 
whelming choice based on 
versatility, ease of use, and 
cost?” * The best UNDELETE 
available-instead of merely \ 
“guessing, it recovers all data 
even on fragmented files. 
*HARD DISK BACKUP 
as fast and every bit as reliable 
as Fastback. « The leading 
UNFORMAT for hard disks 
and floppy disks, enabling you to 
recover from many disk disasters. 
*PCFORMAT for safe for- 
matting of floppy and hard disks. 
¢ Aquick, reliable DISK CACHING 
utility for speeding up disk access. 
« A fast COMPRESS feature that like Disk ae 
dramatically improves hard disk performance. « And a better ° 
resident mini WORD PROCESSOR than Sidekick, including Central Pont 
word wrap, search/replace, formatted page printing and more. 

Before you buy any of these other utilities, take a look at PC Tools 








Deluxe. Like PC Magazine, you'll find there’s no reason to look INCORPORATED 
any further. For the dealer nearest you, or to order direct, call Bia eis ste 
(503) 244-6036, M-F, 8 a.m.-5 p.m. (West Coast time). Questions? ; 

Call us at (503) 244-5782. 


PC Tools is a registered trademark of Ceneral Point Software. All other product names are trademarks of their manufacturers. 
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Turn a PC 3.5” drive into a 
PC/Mac drive for only $159. 


Now it’s easy for the PC and 
Macintosh to share files. Installed 
in an IBM PS/2 Model 30 (or a 100% PC 
or AT compatible with an internal 3.5” 
drive), the new Copy II” PC Deluxe 
Option Board allows the PC to read 
and write Macintosh data diskettes 
directly. 


A low-cost, state-of-the-art 
solution—no “‘extra”’ drives, 


serial cables or network needed. 


Using the latest ASIC technology 
integrated in a half-size card, the Copy II 
PC Deluxe Option Board transforms 
a PC’s internal 3.5” drive into a 
dual-purpose Mac/IBM compatible 
drive. For hundreds of dollars less. 

CIRCLE 160 ON READER SERVICE CARD 
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All you do is pop a Mac data disk into 
the PC’s internal 3.5” drive and go. 


Easy to use. 


PC users already know 
how to use Mac disks ina 
PC. The commands are vir- 
tually identical to DOS— 
simply add an “M” 
for Mac before each one. 
“COPY” becomes “MCOPY,’ 
“DIR” becomes “‘MDIR;’ etc. It’s 
really that simple. 


Works with all the great 
Macintosh and PC programs. 


Now PCs and Macs can 
share data files using popular 
programs like Pagemaker,” Excel 
and Microsoft Word. Mac Excel can 
even read Lotus 1-2-3? spreadsheets 
directly. What’s more, 
| switching back and forth 





See 









hi | 


|e a 7 Sa a a Pao a sa 








Th, 












is easy. The Deluxe Option Board 
makes your PC a pro at two-way 
communication. 


Ideal for offices with 
both Macs and PCs. 


With the Copy II PC Deluxe 
Option Board, PC and Mac users 
can share data quickly 
and easily —for a lot 
~ — fess money than you 
would pay for a network 

or add-on Mac drives. 
There’s simply no easier, less 
expensive way to transfer data 
from Macs to PCs. Or vice versa. 


Teach a PC to read Mac files. 
For the dealer nearest you, or to order 
direct, call (503) 244-6036, M-F 
8 a.m.-5 p.m. (West Coast time). Please 
specify computer make and model 
when ordering, Compaq Portable, HP 
Vectra and Tandy 1000 require extra 
$15 cable. Current Option Board owners 
will receive a special upgrade offer. 
Questions? Call us at (503) 244-5782. 


Central Pomt 
Software 


9700 SW. Capitol Hwy. 
Portland, OR 97219 


Advancing the Siate of Art 


Introducing Micrografx Designer 
High-Performance Design, Illustration, and Drafting 


ram the compony that brought = << 


i ss. Far engineers, Designer includes 
the IBM PC its first drawing shr~o ae SO | 


a symbol library management 


system cames the most ad- ee [; 2—F)) 


vanced drawing system ever. 
it cambines all the features af a 
CAD system far an engineer 
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system far assigning part num- 
bers, annatating drawing 

files with descriptive names, 
and generating ports lists. 


with a camplete set af artistic 

tools for a graphic artist. Its “ 
name wan't surprise yau. Its 
power will blaw yaur doors off. 

We call it Micrografx Designer. 


With Designer. you can load 
ascanned image yau have 
sketched. Then trace aver the 
bitmap ta create a resolutian- 
Independent image which you 
can stretch, color, and enhance 
with far more detail. But Designer ( 
daesn’‘t stap there. It Includes \ cs 
unmatched drawing tools, such Ns 
as spline and porabalic curves, f 
freehand drawing, lines and polylines, 

arcs, and ellipses. 





Designer allaws yau ta edit polygons and curves. fill Inegu- 
larly shaped abjects. and ratate text and graphics ta one- 
tenth of a degree. Designer's variable zoam, fully associa- 
tive dimensioning. 64 layers, 5 line styles, and 15 arraw and 
end styles provide unlimited control over your drawings. 


Designer pravides extensive text handling capabllities such 
as merging text files from popular ward processing pro- 
grams and supporting graphic and 
bitmapped fonts. Youcan edit text 
and even stretch and ratate it. And 
Designer supports all Windaws- 
compatible fants and dawnload- 
able fants. 





Trace a scanned sketch 
or phatagraph. 
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MICROGRAFX 


The Picture of Success 





It also comes with Windaws 
CONVERT, for transferring 
files ta AutoCAD and back. 


Far graphic artists, Designer 
includes tools far mixing milllans 
h af colors (RGB, CYM,. ar HLS), 
viewing and layaut aids, a large 
drawing area (160° x 160°), cam- 
patibllity with Aldus PageMaker, 

and thousands af ClipArt Images. 


2) 5 Designer supports the most popular 

laser printers, platters, and calar printers. 

Designer's PastScript compatibility guarantees 

yau the best passible quality output fram 300 DPI an 

yaur laser printer ta 2540 DPI on an Allied Linotronic 300 
phatotypesetter. 


In addition, Designer is compatible with Micrografx Win- 
dows GRAPH. Windows DRAW, and In°a* Vision, plus Micro- 
soft Excel and Windaws Write. And Designer's interface is 
based an Windaws 2.0, matching the user interface af IBM’s 
Presentation Manager for OS/2. 


Far additianal infarmatian, call your local Micrografx Au- 
thorized Dealer or call tall-free 1-800-272-DRAW (in Texas. 
214-234-1769), ar write ta Micro- 
grafx, Inc., 1820 North Greenville 
Ave.., Richardsan, Texas 75081. 


Step up to Micrografx Designer 
and advance the state of your art. 


Reshape camplex curves 
and parabolas. 


All Illustratians were created with Micrografx Designer. 


The Iowing Ming 6's socetrok ies inctycing 
GRAPH Microgroti inc PogeMoker Aldus 


fogstered and unegstered rademarks for the companies listed inta"Vison Windows CONVE! 
Comporation Microsort Excel Microsoft Corporation PostScipt Adobe Systems Incorporated. 18M international Busines Machines Com 


RT Windows DRAW Windows 
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@ LETTERS 


TURBO POWER 

Neil J. Rubenking’s article on Turbo Pas- 
cal 4.0 (PC Lab Notes, PC Magazine, Jan- 
uary 26, 1988) provided an excellent intro- 





= The answer to the DOS 
problem is to focus on 
it and solve it, learn 


subject, and not moan. 





duction to this powerful new programming 
environment. Keep up the good work— 
you always seem to deliver just what I 
need at the moment! 
Douglas A. Kerr 
Dallas, Texas 


I thoroughly enjoyed your recent issue 
covering Turbo Pascal 4.0 (PC Lab Notes) 
and providing the PAINT program by Jeff | 
Prosise (Utilities, PC Magazine, January | 
26, 1988). As always, your timing was 
right on the money. 

Christopher H. Hall 

Austin, Texas 





HELP FILE HELP 

Help! Although I really enjoy the PC Mag- 
azine Help Files that you’ ve been publish- 
ing, I seem to be missing one. In the Feb- 
tuary 16, 1988, issue, you stated the Help 
File in that issue was sixth in the series, 
and yet I have only five in my possession. 
Am I really missing one, or did y’all make 
a misprint? 


Thomas F. Hamlyn 
Houston, Texas 


Oops, you're right. The PC Magazine 
Help File in the February 16, 1988, issue 
was only the fifth in the series. —Ed. 


REALLY NEAT 
Quoting from Stephen Manes’s column 
‘‘Neatness: It Really Does Count’? (PC 
Magazine, January 12, 1988): 

“‘Neatness is highly temporal. Many 
things were neat when they arrived, but 





aren’t anymore. The Tandy Model 100. 
The 10-megabyte hard disk. /-2-3. AT- 
class speed.”’ 

I don’t know about the other items, but 
my Tandy 100 is still neat! I bought a To- 
shiba T1100 Plus when they came out, but 
after one trip to Hong Kong I put-it on a 
desk and it has stayed there ever since. The 
Toshiba and others like it aren’t really port- 
able—the Tandy 100 is. In fact, the 100 is 
still the neatest machine around for truly 
portable writing. 

1. Switzer 
Palm Springs, Califomia 


THE DOS SOLUTION 

Stephen Manes’s column ‘‘Type ‘Type’: 
How’s That Again?”’ (PC Magazine, Jan- 
uary 26, 1988) brought a smile of not-so- 
fond recognition, with its Abbott/Costello 
(consultant/client) keystroke-by-keystroke 
telephone conversation. 

MS-DOS does indeed frustrate comput- 
er users, but I disagree with Mr. Manes’s 
moral that ‘‘MS-DOS is too hard to learn 
and use.”” DOS requires relatively exact 


expressions, true, but so do most useful | 


verbal instructions, recipes, or reports. 
Granted it takes some work, competent in- 
struction, and a good book in order to use 
DOS, but the answer to the DOS problem 
is to focus on it and solve it, to learn the ru- 


| diments of the subject, and not to moan or 
make excuses. 


John T. Lowry 
Billings, Montana 
—_—— ee ee 


CORRECTIONS/AMPLIFICATIONS 


The correct phone number of Boston Doc- 
umentation Design (Connectivity Clinic, 
PC Magazine, January 26, 1988) is (617) 
965-5300. 


HOWTO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
criticism about something you’ve read in 
PC Magazine? A question you'd like to 
Open up to other readers? Then send your 
opinion to Letters to PC Magazine, One 
Park Avenue, New York, NY 10016, or 
through MCI Mail to PCMAGAZINE. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number. We’re 


ng 


not able to answer letters personally. 
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A Computer 
“Book” That 
Will Never Be 
Outdated 


The problem with most books 
about public domain and 
shareware software is that 
they are usually outdated 
before they leave the printer. 


To overcome this problem, 
we put the definitive Guide 
to Public Domain and Share- 
ware Software on disk. This 
makes it easy for us to keep it 
updated monthly, and you 
can get free updates by 
Teturning the disks to us. 


The Public (Software) Library 
has for years been acclaimed 
by the national press as the 
most up-to-date, best organ- 
ized library of PD/shareware 
available and this is reflected 
in the Guide. 


But the Guide is much more 
than a catalog of the disks in 
the PsL. It is arranged by 
subect, from Accounting, 
Communications and _ Data- 
base to Statistics, Utilities 
and Word Processing. 


Each section leads you to the 
specific type of software you 
need to solve your problems 
and then presents reviews of 
each of those programs. 


Then you can order the disks 
for only $5 each. Public 
domain programs require no 
other fee. The registration 
price for shareware programs 
is normally in the range of $5 
to $50. 


You can order the Guide now 
for just $10, or you can find 
out more about the PsL b 
calling or writing for a FRE 
sample of our monthly news- 
letter and complete listing of 
disks in the library. 


PUBLIC 
(software) 
LIBRARY 


P.O. Box 35705 - PG 
Houston, TX 77235-5705 
713-721-5205 or 713-721-6104 
MC/Visa Accepied 
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PC EXPRESS ANSWERS THE MOST .,, 
ASKED QUESTIONS ABOUT 


oan! 


THE NEW CLIPPER"—SUMMER ’87 





What Does The Clipper Compiler Do? 
Clipper™ compiles dBase ITI™ and 
dBase III Plus™ source code programs, 
procedure and format files nto a binary 
program which can be distnbuted and 
executed independent of dBASE. 


How Much Faster Is Clipper? 
Applications run up to 20 tmes faster than 
the same application in dBase III or dBase 
Ill Plus The average application typically 
tuns § or 10 times faster. 


How Compatible Is Clipper With 

dBase III and dBase III Plus? 

Clipper supports the majonty of dBase ITI 

commands except those that are normally 
used interactively. There are some minor 

differences in the implementation of some 
other commands. 

DBF, FRM, MEM and LBL files are the 
same as interpretive dBase III. Chpper 
imdex files have the extension .NTX (cor- 
responding to dBase NDX) and result in 
faster indexing and more efficient use of 
disk space. 


NEW VERSION: 

CLIPPER SUMMER ’87 

® compatible with Microsoft C 

* dBASE NDX file compatibility 
option 

* drastic compile-time and run-time 
speed increases 


© complete file I/O control 
® 255 open files utiizng DOS 3.3 


* enhanced error handling 
® enhanced debugger 
® powerful menumg command 


® interactive command simulation 
(BROWSE) 





Does Clipper Networking? 
Yes. Both versions Autumn ‘86 and Sum- 
mer ‘87 allow you to run compiled appli- 
cations on most popular networks. They 
feature record and file locking and sup- 
port Expanded Memory. 

A second work station may view or read 
a locked record or file and produce re- 
ports. However, an operator of the second 
station cannot update or write to a locked 
record or file. 


Do I Need Any Kind of Runtime Module 
To Run A Clipper Compiled Program? 
No. Chipper produces an object code 
module with the extension OBJ. When the 
.OB] file 1s linked (using PLINK86 which 1s 
included) a relocatable file with the exten- 
sion .EXE 1s produced which can be run 
directly from DOS. 


Do I Need port wt For Every 
Program I 
No. You can compile oe mal distnbute as 


many programs as Many times as you 
wish. Nantucket charges no runtme or 


royalty fees for distribution of your com- 
piled apphcatons. 


Are There Royalties For 

Adding Work Stations? 

No. Clipper places no limits on worksta- 
tions. You may add as many work stations 
as your networking software will allow 
with no additonal fees. 


Does Handle Memo Fields? 
Yes. Memo fields can be stored as string 
values, allowing ther to be searched, con- 
catenated and REPLACEd. ASCIl text files 
can be read into memofields and memo- 
fields can be read into ASCII text files. 


What Size Are Clipper 

Compiled .EXE Files? 

The mimmum size Chpper file 1s about 
145K. This overhead 1s a one time ex- 
pense and is present in even the smallest 
program. DOS requires 30-40K of mem- 
ory. In addinon, Clipper requires 64K for 
its Own purposes once loaded, which 
means that in a 256K machine you could 
load a program of about 160K into RAM. If 
you create a program that exceeds your 
computer's memory, you may create 
overlays to work around the problem. 


What Are Overlays? 

Overlays are portions of your application 
that will NOT reside in your computer's 
memory until executed. An area of mem- 
ory 1s designated for overlays by the 
linker. You then specify which portions of 
your program are transferred in and out 
of that memory area. 


In What Language Is Clipper Written? 
Clipper ts written in the Microsoft C (5.0) 
language with some assembly language 
routines. 

Does Allow You 

To Create Windows? 

Yes. With Clpper’s new SAVE SCREEN 





REAL PROGRAMMERS 
DON’T USE dBASE. 
OR DO THEY? 


We're finding that some very swift pro- 
grammers are using dBASE™ to write 
some very fast applicahons, and are com- 
pletng the projects much more quickly. 
But they cheat 

They use the Cligper De compiler to 
combine dBASE with C and assembler 

With dBASE used hke pseudo-code, 
they can then quickly create prototypes 
that actually run. 

Then, with dBASE doing the high-level 
database functions, they use the Chpper 
compiler to link in C or assembly lan- 
guage modules from thew own bag of 
tncks 

And they're finding that they're Inking 
in less than they expected because Clip- 
per compiled code runs so fast and be- 
cause of Clipper's built-in enhancements 

Clipper includes 
« Easy networking that provides file and 

record locking the way it should be 

done 
« Fast screens that can be treated as 
memory vanables and elumnate the 
need for direct screen wntes and all 
that torturous heap management code 
® Box commands that made windowing a 
breeze And more 


So if you'd like to use your tme more 
productvely, check Chipper out 





and RESTORE SCREEN commands win- 
dows can be created and mampulated. 


Will Clipper Interface With Microsoft 
Windows™? 

Chpper will run and compile with Micro- 
soft Windows™ but will not run as a 
separate task. 


Is Clipper Limited To 640K Of RAM? 
No. Chpper employs the Lotus /Intel / 
Microsoft™ expanded memory protocol, 
allowing use of up to | megabyte of RAM. 


pags eee on any IBM PC, XT, AT, 3270 
% compatble machine running DOS 
2. ‘0 or greater for single user applications. 
Networking applications run on most 
Tgjor networks supporting DOS 3.1 or 
higher. 


Is Clipper Copy Protected? 
No. Copy protection was removed with 
the release of the Autumn ‘86 version 


Call for price details today 





dBase I and 

dBase Ili Pius 

are trademarks of 
Ashton-Tate 

Clipper is a trademark of 
Nantucket Corporation 
PLINK@6 is a trademark ' 
of Phoenix Software 
Microsoft Windows is a 
trademark of Microsoft 
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PC EXPRESS" 


A Division of PC BRAND, 150 Fifth Ave . New York, NY 1001] 


1-800-321-7733 


PHONE: (212) 242-3600, FAX. (212) 627-1171; 
TELEX. 667962 (SOFT COMM NYK) 
© 1983 PC EXPRESS™ Prices terms and specifications subject to change withou! notice 





ONE-WRITE PLUS™ 





A comprehensive check 
wriltng and general 
ledger system 

@ Updates balances on- 
screen atter each entry e 
Prints checks in batches 
or one al a time © Gen- 
erates audit iralls « 
Extensive check sorting 
capabilites « Automatic 
double-eniry posting « 
Departmental reporting 
(i required) « Up io 99 
bank occounts ¢ Prints 17 
reports and journals 


n9o:-Wrte Plus 


raisin 


Arecetvable and billing 
sysiem that Improves the 
cash low and fiscal con- 
trols tor your business 

© Prints 3 types of in- 
voices © Tracks customer 
invoices and deposits « 
Records al! sales re- 
ceipts and credils * Pop- 
Up complete customer 
records ® Supports both 
open:-ttem and balance- 
forward customers ¢ 
Allows flexible aging 
and payment terms © 
Applies tinance charges 
automatically or selec: 
tively © Provides 
comprehensive sates 
analysis 





(VERSION 2) 


Software) 


soe 


Computerize your books in less than 15 minutes! 
One-Write Plus is a powertul yet easy-to-use 
accounting system that makes operating and 
managing a business easier than ever before 
One-Wrile Plus based on the one-write system 
used by over 5 million small businesses and pro- 
fessionals ts the product ot choice by thousands 
of accountants who use and recommend it 

One-Write Plus includes FREE technica! service, 
Pop up help screens easy-to-follow documenta: 
tion and tutortals color or monochrome monitor 
support multi-company access, and extenstve 
report writing capability Each accounting mod- 
ule may be opetated separately or used together 
to torm a comptete accounting system 


One- Write Pius 


blo 


The One-Wnite Pius Ac: 
counts Payahie module 
makes ti easy for you lo 
pay bills and save money 
by taking advantage of 
vendor discounts and 
avoiding tinance charges 
© Records recurring 
monthty invotces automat 
ically « Allows multiple 
account distribultons tor 
each transaclion « Prints 
checks In baich or one 

ai a time e Fast, simple 
selection of invoices tor 
payment ¢ Prints aging 
reports open invoice re- 
ports. mailing labels 

* Allows parital payments 
of invoices © Pop-Up ven- 
dor information 


ABSOLUTELY THE BEST \ 





Onnwite Plus Pavroli 
( 

The One-Write Plus 
Payroll module is a tasi 
elitctent, cost ettective 
way for your business to 
handle tls peyrolt and 
tax reporting needs 

© Prinis payroll checks in 
batches or one ai a lime 
e¢ Compules Federal In 
come Tax and FICA 
deduclions automat: 
ically e Manages state 
tax ond upto 7 other de- 
ductions © Prints required 
federal and siate tax re- 
ports © Accommodates 
flexible pay periods 
weekly. bi-weekly 
monihly © Prinls com- 
Prehensive personne! 
Teports e Calculates tax- 
able fringe benetits 





E AVAILABLE 


“PONY EXPRESS is the choice ot 
small businesses and large corpo- 
rations alike includin 
JC Penney. The New York Times. 
Newsweek, Eaton's Department 
Store Chain in Canada, Lease- 
away Fleet, many government 
agencies, universities, non-profit 
Genesee and THOUSANDS ot individ- 
uals who use it to handle mailing lists of all sizes 


1BM, AT&T, 


POWERFUL, YET SIMPLE...LOOK AT THE FEATURES: 
@ unlimited storage capacity on hard disk drives 


@ up fo 8500 records per disketle tor floppy disk drive users 


built-in full-teatured word processor 
@.,,or use your own word processor lo merge matiing lists with your own personal, 


business or sales tetters 


®@ prints mailing labets (one to five across) or mating lists tn a variety of user 


delined formats 


@ Use 5-digit zip codes, 9-digit zip codes or any toreign address lormat 

® Add, delete. sort, print by user delined zip codes, business codes, carrier routes 
or any type of user detined codes 

® Print matling labels one at a time or in batch 

@ Codes can be used Instead of Utles tor greater speed during input. auto repeat 


tor easy record entry 
® Phone list option 


® Personalize mailing tabels wtth your own speciat message 
® Comes complele with tull documentation. extensive error trapping and easy to 


follow screen prompts 


PONY EXPRESS XL 2000... $238 
PONY EXPRESS... $99.95 csimuarto pony Express XL 2000 but no bulll-in word 


procet#ior liles up to 5.000 records prints on one two of Ihree across malling labels) 


CIRCLE 311 ON READER SERVICE CARD 


(Great American 





(Expanded Edition With Fill & File 
$149.95 (FORMWORX) 


Imagine Being Able 


Anyone (no computer knowledge necessary) can create a simple form In min- 
ules and with a little practice, use the FORMWORX advanced teatures to create 
any form imaginable 


Create custom torms using FORMWORX'S advanced drawing tools Draw vertical 
and horizontal lines, boxes with dots, dashes or solid lines of various widths add 
heading and text using a variety of type sizes and styles complete your lorm by 
adding any of 95 graphics fill patterns including shading and borders 


Fill out your form right on the screen Just tab trom blank to blank Don't worry 
about the math FORMWORX takes care of your calculations 


Print your torm on almost any dot matrix or laser printer Print one copy or 999 cop- 
ies Print the whole form wilh or wtthoul data or Just print data on pre-printed forms 
Store torms and data tor future use 


Retrieve and edit forms and data al any fufure time tmport and export files to 
and trom other software such as dBASE 


FORMKITS ($39.95 each) FORMKITS is a library of professionally de- 
signed forms that work with FORMWORX Each kit contains at least 70 ready to use 
business forms that can be customized to meet your individual needs 


Business Forms essential business and communication torms tor efliclent 
operation ol your business, olfice or ptant 


Time Management torms inctuding daily. weekly and monthly planners. work- 
sheets. and forms for projects, prtortties, and goal setting 


Sales & Marketing Management for the sales person or manager territory assign- 
Tents, call reports, follow-up reports, sales analyses, commission records, and more. 


Personnet Forms tor personnel managemen! interview schedules, pertormance 
evaluations, job applications, employee record torms, and more 


Project Management contains torms for planning and controlling projects. pro- 
posals, cost eslimates tncludes schedule and timetable worksheets and more 


Graphs and Charts contains 112 formats for graphing, plotitng. and recording 
intormation. 


Want up-to-the-minute financial and 
rental information at the touch ot a 
tinger? Meet The Landlord. With lhe 
Landlord, you can do ail those cleri- 
cat and accounting lasks you‘ve been 
doing by hand easier, taster, and 
more accurately The Landtord ts sutl- 
able tor managing apartments, condo- 
miniums, shopping centers, marinas, 
trailer parks, mini-storage units, aircratt 
hangers, single-family homes. du- 
plexes or any commercial properties. 
@ Print statements that can be sent to 
tenants or used as payment receipts. 
@ Produce computerized collection 
notices 





§ Produce vacancy reports 
Print Checks.. 


WE TLANDMAS 








All ot the teatures ot THE 


Generate lease expiration list LANDLORD togelher with a 
Record all tenant charges and complete General Ledger. Ac- 
payments counts Payable and Accounts 
Bld lat Receivable System. THE LAND- 
entity late payers MASTER integrates your 
Produce tax analysts reports tor Property Managemen! System 
each property into a completely coordinated 
@ Generate income statements per accounting system, Also avail- 
property and owner able, a multi-user/network 


version ot LANDMASTER. 








PROGRAMMING PRODUCTIVITY TOOLS 





THE SPINDRIFT 
LIBRARY 


Fully Functionai Fortran Library. 
Spindnit’s smooth package offers 
something previously unavailable to the 
Fortran buffs. 4 basket of functions. 
packed to the brim No more tedious 
coding Just call on Spindrift with 1t's 
armoury of funchons 

Any number of Windows may be 
defined, each with a stniang border 
and bnihant color Define “pop-up” 
screens, Save/Restore mages set Cur- 
sor shape Snare an entre screen into a 
Character array 

The Keyboard, read it without echo, 
or sense any keypress during execulion 
Cursor controlled directly with 
Edit keys 

DOS interface includes Call System, 
Call Exec, Findfrst/Findnext for (*) and 
(?) file searching Search the Path, sub- 
directory and fle manipulation, com- 
mand line argument parsing, date/time 


functions, DOS environment access and 


much more Other utilities also ncluded 
compiler Microsoft or Ryan 
McFarland List $149.00 Us $129.00 


C-TREE & R-TREE 


B-Tree File Manager Now Has Report Generator 


free: The only major bree file man- 
ager that comes with builtun network 
support rather than a costly separate 
version, C4reeTM is sturdy code that 
has weathered many seasons of pro- 
longed and widespread use ll comes 
in C source so you can modify it Io fit a 
case, permits any number of 
keys for a data file—alpha, numeric, 
even floating point handles files with 
yaned record lengths. and mulhiple 
keys in one index file In short. you get 
the works—and there are no royalties 
Ctree's design splits nodes to allow 
any number of users to access an index 
file smultaneously even when updates 
are in progress So multr-user config- 
urations and adaptation to networks are 
possible Record-locking routines are 
provided for DOS 3x, UNIX XENIX 
C4ree can travel Tests in many envi- 
ronments prove that c4ree gives your 
application a ticket to anywhere 


r-tree: thousands of ctree users (and 
you) now have a suddenly expanded 


ability to produce ad hoc reports from 
files mauntaned by c4ree (v 4 1E or 
later), side-stepping the elaborate C 
coding usually entaled 

Once you link a descnphon of the 
field charactenstics of tha data files to 
the rtree hbrary you are tree to use an 
ordinary text editor to write any num- 
ber of report scripts with no further C 
coding Reports can access data in 
several files select to match complex 
searches jon the findings into new log! 
cal records sort them. calculate new 
fields and columns, tabulate by any 
number of control breaks Your scnpt 
files show visual representations of 
Teport images—not just rows and col- 
umns, but customized layouts 

TlreeTM comes in source code and is 
designed for the sarne portability ctree 
brings you Fits any compiler 


list. PC Express 
ctree F0660 $305 $285 
rtree FO665 $295 $235 
Combined F0664 $650 $499 


ESSENTIAL C 


400 Functions, 30c Each 
You ve probably seen the speed and 
power of Essential s C function hbrary 
without knowing it Software greats have 
been using it for some tume to give 
today’s top products pwazz and panache 
Now grown to 400 functions Essential 
produces pop-up menus, saves and re- 
stores screens and windows to disk or 
Memory in as hitle as 1/10th second, and 
clauns the fastest video output available 
Library has 50 business graphics func- 
fons, 40 string handlers, 28 funchons for 
printers, 18 for muce, | for time and date, 
DOS inlerface functions for disk error trap- 
ping. directory and file creation and man- 
agement, lots more Everything in source, 
including sample programs We have ver- 
sions with pre-built hbranes for the well. 
known C compilers, and a source code 
lbranan 1s supphed for rolling your own 


list PC Express: 
C Unity Library $185 «($119 
Essential Graphics $250 «$183 


Essential Communicanons $188 $125 
with Breakout Debugger $250 $189 


Shopping List for the Power 


AEEEMELER 
Microsoft Macro Assemblar with Utilities . 
PASM 86 by Phoanix, Macro Assambiar... 


ASSEMBLER Support 
Btrieve Softcratt’s Fila Manager . 
OSS COL...Devica eit gra, 


EASIC LIERARIES & UTILITIES 
Btrieve Softcraft's Fila Manager 
OSS COl....Device indapendant Library 
Halo Oraphica by Media Cybernatics 
Source Print..Aidaberan’s beautifar. 
Tree Diagrammer. Also from Aldaberan .. . 


C LANOUADE COMPILERE 
C86 PLUS by Computer Innovations 
Lattice C Compiler Now ver 3.2. 
Let'a C Compiler from Mark Witit 
Mark Willams Cull serehopmneey sys 
Microsoft C Compiler with CODEVIEW 
Microsoft OulckC.... Special Pric: 3 
Turbo C........Naw from Borland 


c LIBR ANIES— Communfcariens) 
Asynch Manager by Glalse . a 
Greenlea! Communications. 

Essential Communicstions 

Essential Communicstiona Plus. . 


¢ LIERARIES—FILE MANADEMENT 
Btrieve Softcraft's Fifa Manager 
Btrieve/N Fila Managament tor Natworks. 
Ctree by Falrcom,with iull source . 

Riree...Raport Gen. for Ctree . 
Ctree & Ritree.....Specia! Combination . 
dBC ISAM Accesses dBase tes 

with Source code . 
ABC INI Plus musiius 

with Source 
Opt Tech Sort ‘Sonar faat sori for Btriave... 


C LIBRARIES—Draphios 
Essential Oraphics..no royaitias . 
OSS CDI... Device indapendant qaphics al 
OSS Matallta Interpreter atores mages ib 
Halo by Media matics 
with Dr Hato lft. Paint Utility 
Halo For Microsoft Langusgas . 


C LIERARIEE—Scraan Design 
Curaes from Lattice, UNIX lookallka 
with aource .... 
C Worthy. by 
C Worthy with Forma. 
Greenlaa! Data Windows 


Panel Plus by Roundhilt 
View Manager for C,Bla 
Vitamin C ..Craative Programming 

VC Screen. Source core Boer 
Windows forC .. ... 

Windows for Data 3 

Zview....Data Management Gonsuitants.. 


C UTILITY LIBRARIES 
Basic C... Basic-ika routinas for C 
Blalse C Tools Plus/5.0..../MsC 4 oulcnG : 
eee Turbo C Tools. fTurboC .. .. 
Food Smorgasbord by Lattice . 
é Utility Library by Essenttal,300 functions 








usT US 
150 109 
195 98 


245 163 
495 375 


350 Call 
99 Call 
64 


169 
vs 


7S 


Oreenlaa! Functions . 
PtorCe by Phoenix, vast library . 


OTHER TOOLS 
'OC...J Mi, Transiatas BASIC to C.... 
tor..... BASE to C tranalator .. 
Source ee 


ry 
Preit....by Phoenix, like UNIX lint - 
PC-LINT..by Gimpel, subsat of UND 


COBDL 

Micro Focua COBOL/2 
Micro Focus Toolset 
Micro Focus Personal COBOL . 
Microsoft COBOL Inc. COBOL Toole 

for XENIX 
RMICOBOL .by Ryan McFa 
RMI/COBOL 85. .ANS/ 85 


COBDL Bupport 
Btrieve Softcratt'a Fila Manager......... 
DSS CDt...Devies indspendent graphica .. 
Hato. ... from Media Cybernatics é 
FimM/Sereens Screan gprarsior tee 
RMI/Nat+ S. F/M COBOL natworking 


DEASE & RELATED PRODUCTS 
Applications Plus. Fox &Gallor . . 
Briat & ed orae Eattor/Macro lang for 
Cll . Nantuckat's DBase Compilar 
DATA. -Wallsoft . 
dBC Ill Plus supports 

with Sourca coda 


dBX Translator ... 
with Library Source . 
Flow .... Wallsoft 
Documantar  Wallsof? .. 
FoxBasa> Fox Software . 
Multluser varsion 
QuickCoda Plus. 
QuickEntry... ‘ox & Oaller 
OQulekRaport...... Fox & Gailar .. 
Source Print. Aldeberan’s beautifar... 
Tree Diagrammer A/so from Aldaber: 
Ul Programmar. .Walisoff.. .. 


PDATRAN Compttars & Utititles 

OSS Oraphics Developmant Toolkit... CO/ 

DSS DKS. .Karna/ Sys,ANS/ Leva! 

Halo... from Magia Cybernatics . 

Microsoft Fortran. Ver 40,inc. Code we 
forXENIX . 


for XENIX . 


Eat Diagemmner 


PRDLDG 
APT PROLOG Tutor 
Arity PROLOG Compllar & interpreter 
Arity PROLOG intarpre 
Arity Standard PROLOG . 
PROLOG.86 Plue...... ~ Solution System: 
Turbo PROLOG. .Borfand intl. . 
Turbo PROLOG Toolbox... Borland - 


TEXT EDITORS 
Briat . from Solution Systams. . 
d@ria! . Macro jang for Brial 4 OBasa 
Briat & dBrial Combo 
Condor Editor .Condor Corp .. 
Epslion.. .. Lugar 








CIRCLE 308 ON READER SERVICE CARD 


Workbench 


KEOIT .... Mansfiaid..identics! to XEDIT. 
Pate. ..Phoenx 
Vedit Plus.........Compuviaw . . 


DEBUQDERE 
Advanced Trace 86..... Morgan 
C-Sprita... Source debugger for Lattice C 
scope L... Board, Switch, Softwara..... 
eriscope IL. Breakout Switch & Software 2 
Parocope re paoltaard only 5 
scope 
Pertsi 
Ptix 86 


Oo Mhz 4 
jus... “Phoanix symbolic debugger 5 


PHOENIX 
CIPAC.......PForce & Pre-C ............- 
Paam 86... .. Macro ASSEMBLER... a 
Pdlak..... Disk Mezevaren Utility 
PFantasy ....sx-pack take-away 
PFinish.. Profiler . 

PFix 68 Plua: Symeolle Danes 
PForCe. ....Utility library . 
PlorCa .Piorce orc . 
PLink 26+... “Sophisticated ova 
Maka utility 
. Taxt Editor 


Ptal .....Binary Transfer Program . 


POLYTRDN 

PolyBoost. .Softwara accalarator 
PolyDask IN. 3rd Ganaration Dasktop gen 
PolyLibrarian. .Library Manager . 
PolyLibrarian Il. Z 
PolyMaka . Compiats. MAKE ‘Unity 
PolyShall....UN/X- (ike Command Shaif | 
PolyXREF2.. Cross Raferance Util all lang 
pola eea Singis Languaga support. 

VCS Corporata. Sourca Coda Controi .. 
PVCS Personal Personalised ver of abova 
PVCS Natwork. Powarful Var of PVCS 


RYAN McPARLAND 

RMICOBOL.... ANS/ 74 Standard 

for UNIX or XENIX ... 
RMICOBOL SS... ANSI 85 
RM/FORTRAN NSI 77 Stand: 

tor UNIX or XENIX . 
RMINET+S, COBOL Natworkin 
RMiSereens..... COBOL 85 Screen generator 


SOPTCRAFT 
Btrieve Sottcratt's Fita Ma 
Xtriava.. Quary language for Btriave 
Report Option for Xtrieve 
BtriavalN Fil la Man: pig for Natworks . 
Xtrieve/N ... Muti 
Report Optlon/N Muitruser Rep Op 
XOL ...SOL for Birieva 


SUPER SPECIAL...50% Diacount 


inayneh.. Ramota Control Computing Una a PC at one 
jocetion to easily accass any Softwera, spreadsheet, 
memo, filas at another locetion just ee lf you wera ait: 
ting in from the remota computer PC Express is offering 


you two for tha prica of ona —juat $295 tor both 


Condor Editor... An unbeatable editor with more com- 
mands. mora faaturas, more Belis & Whistles’ no metter 
what language you use Normally $130.00, Naw prica $69.85 


Limited stock on both items call for evaitebility 










HALO 
Graphics Tools for 
Software Developers 


When choosing your graphics tools for 
software development, performance is 
ctucial The best proof of HALO’a super- 
tor performance ts in the number of In- 
dependent Software Vendors (ISVs) that 
develop and distnbute HALO-based 
applications Over 190 ISVs selected 
HALO because HALO out performs the 
Test, HALO is easier to program and 
shortens time-to-market, HALO 1s com- 
plete with over 190 functions, 17 program- 
mung languages, and HALO supports a 
wxter range of dences—over 110 

Since 198] HALO has been the indus- 
try standard library of graphic subrou- 
tines for the PC HALO has an mstalled 
base of 60.000+ end users and hundreds 
of site hoenses 

A single copy of HALO includes all 
device divers, your choice of one com- 
pier binding, LearnHALO (an interachve 
jutonal), free 800 * techmecal support, 
and the license to use HALO on one 
machme. Flewble. practical licensing 
terms are available for ISVs and "Sites."" 

List Ours 





Halo $300 $219 
with Dr Halo If $440 $290 
Halo for Microsoft $598 uu 
GREENLEAF 
LIBRARIES 
Functions 


C source, assembler source, and 
binary libraries of 225 functions for 
Many compilers Emphasizes nght func- 
honal groupings to minunize loading 
code which your applicanon may never 
use Manual’s 250 pages help select 
functions, as do demos, bulletin board. 


Communications 

Communicate from within your own C 
Programs! Over 120 funchons and 
demo programs m C and assembler 
source to set up nterrupt-dinven asynch 
communications hee to 16 channels 
Up to 9600 baud, lor bmary, any 
panty or word length, 8250 UARTs, 
Xon/Xoff and Xmodem, WideTrack re- 
ceive Goodbye separate communica- 
tions software Specify compiler 

Data Windows 

Windows, menus and data entry do 
work together .when you utilize Green- 
leaf’s screen architect Thus smooth 
screen designer offers device nde- 


pendence, logical windows, table dnv- 
en data entry and economical pneing. 
Source code 1s also available 

last Ours 
Communications $185 $139 
Functons $185 $139 
Data W indows $225 $165 
Complete 3 in | Pack $505 $390 


WINDOWS FOR DATA msor windows Comp 


W indows for DataTM adds the pwazz 
and practicality of window parti. 
homng for entenng data n your applica- 
ton Powerful fieldjevel functions let you 
specify prompt string, field length, data 
type. screen locahon, picture, recerving 
vanable, etc Field optons can require or 
prevent entry, cause beeping on invalid 
entry or overflow, attach field-specific help 
messages, functions to call for entry valda- 
tion You control which keys clear a field, 
jump to next or pnor fields quit, ete 

The Windows for C subset has all the 
windowing functions without data entry 
Unimied windows, defined in C struc- 





BTRIEVE B-tree File 


Manager Plus Add Ons 


If networks are on your honzon, betting 
your future on Bineve as the one file man- 
ager for your C, Pascal BASIC, and 
COBOL projects looks like a smart move 
Reason? Novell bought Buneve’s creator 

Bineve's functon library takes complete 
charge of all fle creanon, indexing, read- 
ing, wing, insertion, deletion, space 
recapture, forward and backward search- 
ing Its balanced-ree ndewng scheme 
fds any key ma milion in four or less 
accesses Files may have upto 24 indexes, 
fixed record length to 4090 characters, 
vanable length to 64k, ndexes up to 255 
characters files of 4 billion bytes 

List $245 Ours $189 Network Version 
last $505 Ours Only $428 And Ask 
about Xtneve for Btneve file inquiry and 
Rineve for report wnting All three mver- 
sons for any network that supports the 
MS-DOS 3 | file shanng function 





PANEL PLUS Screen 
Favorite Has Library Source 
There areno screen design and dataentry 
tools quite like Panel Plus With it you 
deagn a screen under program control, 
use Pane! s utility to “run” and test it field 
by field, then pass 1 to Panel'acode gen- 
erator wiuch delivers C source code to 
work with as you please The code calls 
Panel Pius’s function library, but now the 
comes in source, so everything is 

portable and changeable 

Has every magnable feature A 
screen can have 1000 fields tacked 127 
levels deep Each field can be boxed, 
colored, mult-row word-wrapped, 
scrolled four ways, linked to help mes- 
Sages, matched to a picture, validated 
after data entry—it's exhaustive 

Operates in graphics mode via inter- 
faces of graphics products it supports 
Handles EGA s43linescreen Adaptable 
to vanous keyboards, screens, operating 
systems Manor too) with years of evolu- 
ton List $495 Here $395 





GSS GRAPHICS SYSTEM 
Leave the Device Driving to GSS 


For senous applications stick to the tools 
that suck to the standards Not the least of 
reasons why GSSTM has emerged as the 
pre-emment graphics toolmaker 1s that 
has always conformed to ANSI standards 

At the heart of the system is the CGI 
standard Development Toolkit It has all 
language interfaces and device drivers 
for keyboards, mice joysticks, tablets, 
pnnters, plotters, cameras The dnvers 
completely insulate your apphcahon 
from concer for device ihosyncracy 

GSS Keme!TM conforms to ANSI’s GKS 
2b and has all its drivers and language 
bindings Macro level tools te draw, color, 
vegment, transform, store and recreate 
anobyect The Metafile Interpreter reads 
ANSI CGM files with full CGT capability 
for recreaton on vanous devices 

Quaitty software? IBM thinks so They 
sell GSS under the own label Royalnes 
Needs 256k 


ANSI CG! STANDARD 
Ask for last Ours 
CGI Dvlpmt Toolkit $495 96 $375 
Kemel System $495) «= $378 
Kemal for IBM RT $795 «= 3645 


$235 


tures for reference throughout! your pro- 
gram, can be made either to pop up or 
permanently overwrite the screen Rou- 
tnes scroll and highlight hsts wah arrow 
keys, read and scroll ASCII files both ways 
in windows Logical treatment of video at- 
tnbutes permits unchanged programs to 
fun on color or monochrome Colors of 
windows are set individually All functions 
are mn separate modules Only those used 
arelinked Only buffers holdingon-screen 
or temporanly obscured windows occu- 
py RAM. others released dynamucally 





Clear documentanon. 

Specify compiler Lest PC Express 

Windows for Data 9295 $259 

Windows for C $195 $149 

BLAISE 

C TOOLS PLUS/S.0 
TOOLS PLUS/S 0 from Blaise Com- 


puting Inc helps you to quickly 
build professonal applications using the 
full power of Microsoft C §.0 and QuickC, 
Now you can concentrate on program 
creativity by having full control over 
DOS, menus, interrupt service rounnes, 
memory resident programs, fast direct 
video access, windows. pnnter and key- 
board control, and more! 

Blaise Computing’s attention to detail. 
like the use of full function prototyping. 
cleanly organzed header files, and a 
comprehensive, fullyindexed manual, 
makes C TOOLS PLUS/5 0 the choice for 
expenenced developers as well as new- 
comers to C 

C TOOLS PLUS/S 0 prebullt libranes 
are ready to use with ether QuickC or 
the Microsoft C § 0 command line envir- 
onment Complete documented source 
code is cluded so that you can study 


and adapt t to your specific needs. 
lst Ours 

C TOOLS PLUS/6 0 $12 «6$ 99 

Turbo C TOOLS 129 9 


CASYNCH MANAGER 175 138 
Turbo POWERTOOLS 99 B 
Turbo ASYNCH PLUS ] 3 


INTERFACE LIBRARY 
he C-Worthy™ interface Library 
wraps an entire user interface 

around your application, Its full power 

can be summoned by only a few high 
jevel calls Sound exaggerated? A single 
funchon call can set up a complete teat 
editor m a screen window Recently ac- 

quired by Solution System, over 600 

pages of Documentaton, Turbo and. 

Quick C version and a complete Inter- 

face Library have been added 

High level calls pop menus and scroll- 

able choice lists to the screen, restonng 

the when cismmussed 


background 

*Windowing facilives open portholes of 
up to screen size for viewing vutual 
screens larger than the physical screen 
*Full context-sensitive help screen man- 
agement takes over these chores and 
error messages Automatic routines inter- 
Tupt with pageable text windows explamn- 
ing what to do next 

Novell found # “played a key role and 
accelerated development’ m making its 
NetWareT™ utlites eamer for users In- 
genous demo call for t "a 





Ask for Ours 
C-Worthy $19 8=©6Call 
with Forms Library $25 = Call 
BASTOC gasic Intoc 


For a tnfling pnce, BASTOCT™ moves 
truckloads of BASIC code over toC Itsa 
translator which takes in Microsoft Ex- 
tended BASIC and emits pure K&R C for 
Microsoft or Lattice Structures even con- 
voluted BASIC code Optumuzed to dra- 
mancally reduce executon tme Dyna- 
muc stnng allocation ends BASIC's cata- 
tome halts for garbage collection Huge 
worksaver List $495, Us $399 





POLYTRON VERSION CONTROL 
Source Code Control for Any Language 


PVCS allows programmers. project 
managers, librarians and system ad- 
munustrators to control the proliferation 
of revinons and versions of source 
code mn software systems Independ- 
ent programmers the leading soft- 
ware publishers and LAN companiea, 
and hundreds of Fortune 1000 com- 
pares rely on PVCS to store and re- 
tmeve multiple revisions of text ft 
maintains a complete history of revi- 
sions as an “‘audit trail", generates 
Status reports, and uses intelligent 
“difference detection” to minimize 
disk space for each new version 
On Corporate and Network PVCS si- 
multaneous changes to a module are 
merged into a single new version If 
ict, the user is notified 
The ‘Logfiles’ used to track changes 
are mlerchangeable between any 
PVCS product 


Corporate PVCS 1s for multiple pro- 
grammers It mcludes “branching” to 
maintam code when programs evolve 
on muluple paths Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul- 
tple programmer features Network 
PVCS 1s the Corporate version for 
LANs File locking and secunty levels 
can be tailored to each project 

PolyMake Sull usng a prehustonc 
Make? Step up to PolyMake. the most 
popular and powerful Make unlity 
Most flexible macros of any Make 
Now mtegrated with PVCS and Poly- 
Libranan for faster performance and 
precise configuration management 


Ask for List Ours 
Personal PVCS $149 $109 
Corporate PVCS: $395 $309 
Network PVCS Call Call 
PolyMake $149 $109 





Payment: We honor MasterCard, Visa, Amer: 
ican Express (no surcharge), checka in ad- 
vance, of funde wired to PC Express, cio Chem- 
ical Bank, 128 East 86 St, New York Account 
034-016058. coc 0s for cash, money or- 
der, certified check (no fee). NY Stete, add salos 
tax. Purchase orders accepted from larger oor. 
Poretions and institutions et our discretion if 
you agree ta nat 30 days plue 2% @ month lete 
penelty thereefter 

bias TS Wendling: US. UPS Surtace. 1st 
product $4, each add | $3. UPS 2nd Day Air 1st 
Product $12, each add'l $6. UPS Next Oey Air 
and Federai Express shipment coste based on 
weight. intemetionel Cherges vary by Gestina- 
thon and carner $10 per shipping container for 
export forms. Ar parcel post at your risk beyond 
collected insurable amount 


For Orders or Literature, Call Us Toll Free at... 


PC EXPRESS" 


A Division of PC BRAND, 150 Fifth Ave., New York, NY 1001) 


1-800-321-7733 


PHONE: (212) 242-3600; FAX: (212) 627-1171; 
TELEX; 667962 (SOFT COMM NYK) 
© 1986 PC EXPRESS Prices terms end specifications subject to change without nonce 
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The Complete dBASE 
Companion 
Who says you can't have it all? 

APPLICATIONS PLUS has everything 
you need to get the most out of dBASE 
An application generator (QUICKCODE 
PLUS), relahonal report writer (QUICK- 
REPORT), and graphics system 
(dGRAPH) 

QUICKCODE PLUS offers dozens of 
features you've never seen before na 
dBASE code generator Relational appli 
Cations that read, display, and update a 
dozen or more databases simultaneously 
“Real-time” calculations. performed on 
screen as the user enters each field 
Forms up to J] screens long, with the 
ability to pass data between screens 
Computahonal formulas that automat. 
cally combine data from different data- 
bases 9 Datatypes 16 field types 

QUICKREPORT 1s a fullfeatured rela- 
onal report wnter, which combines up to 
6 databases in one report, handles many- 
to-one relations, fancy pmnter features 
(ike bold and stalics), computed fields, 
and up to 16 levels of totalling and sort- 


ing 
GGRAPH 3s a graphics system that pro- 

duces bar, pie, line. and prebar charts 

directly from dBASE data Dozens of op- 
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APPLICATIONS PLUS 
APPLICA ON — 





FOX & GELLER 


tons let you tailor graphs to your needs 
APPLICATIONS PLUS 1s 100% compa- 


tble with Chpper and FoxBASE+ 

last Ours 
APPLICATIONS PLUS $498 $299 
QUICKCODE PLUS = §295 $120 
QUICKREPORT $295 $170 
QUICKENTRY Call Call 


The Power Environment for dBASE Programming 


Many worthy utility products supply 
needs that dBASE®'s programmimg lan. 
guage doesn't—-dUTIL™M, dFLOWT 
and a host of others Trouble is, you have 


to use them separately, then combine 
ies output into your dBASE program 
les 
No longer dBRIEF™, wmiten n 








BRIEF's macro language. grabs hold of 


BRIEF and turns tt into a Soma dBASE 


Ill and Il] Plus programming domain 
Using BRIEF's underlying shell capabil 


hes and tts own interfaces, dBRIEF can 


run external unlity branes, plus dBASE 
itself, and lnk to the Clpper!™, 
Foxbase + ™ and Quicksilver compilers, 
all with dBRIEF stl loaded and running 
the show It can do what BRIEF already 
does plus 

e Convert a screen layout into dBASE 
code for interactive data entry 

e Display dBASE file structures in 
windows, a great convemence alongside 
your program files 

e Expand keystrokes into full dBASE 
Slatements 

 Indent automatically for clegic 
display 


Create databases, ndex files, nvoke 


Ashton-Tate's dFORMAT™ and 
dCONVERT™, draw lines and boxes 


“Sumply marvelous programming en- 
vironment for wning and editing dBASE. 
programs “, PC Magazine, 7/86 Source 
code included! 

Requires BRIEF | 32 or later and 384k, 
512k to run dBASE within dBRIEF. 640k 
and harddisk r led 


BRIEF/ BRIEF Last $275 Ours call 


ABC teentical dBASE Mm Plus Files Using C 


BCT™ 1s a senes of C hbranes from 

Lathce which creates. accesses and 
updates files identical to those of dBASE 
itself So dBASE can read and update the 


files too 

What for? It means both C and dBASE 
apphcations can operate on the same 
data bases interchangably It means C 
programmers can interface with the big 
market of dBASE users out there. yet 
side-step the dBASE language It means 
BASE applications can row be linked to 
the universe of C hbraries and tools to 
add windows, graphics, statistical analy- 
sis, all the things dBASE cannot do It 
Means the speed and power of C to m- 
press chents accustomed to dBASE' 

BC's functions parallel all dBASE s file 
handing commands, many decomposed 


to permit direct data mampulation Ten 
each of data, index, and memo files may 
beopenatonce It ssocomplete an ISAM 
package that you can forget dBASE and 
use dBC only for C programming 

Our versions of BC mun file formats 
for dBASE II and II and now dBASE III 
Plus makes your programs network 
Teady!. as many stations as a network 
allows Hands-off mode handles record 
and file locking and unlocking automat. 
wally Close in functions give you direct 
tock /unlock control 

Supports all four memory models 
Specify compiler and dBASE version 
Call for Source Pncing 
dBasell, IIl List $250 Ours $169 For 
dBaselllPlus List $750 Ours $499 
Call for Full Source Pricing 


WALLSO! 


Cod caitaretis for dBASE 


The U? Programmer was developed for 
professional dBASE programmers who 
have been frustrated in the past by code 
generators Up untd now, a senous 
dBASE programmer had to take what- 
ever Code a generator produced and 
modify it to ther needs Wrh UL. the 
developer can generate exactly the 
dBASE code wanted 

Ut (User Interface) has two main func: 
trons the first is a powerful forms editor 
to create sophisticated screen and menu 
forms in a matier of minutes The editor 
completely menu-driven It works on 
the ‘pomt-and-shoot ' pnnciple—yust put 
the cursor where you want and tell UI 
what to put there 

U!s other, more important, mam fune- 
tion is generating code for the forms 


we Me TTT PROGR: ERAMER 


4iix, ' 





- a 


you've desgned Once you have a form 
the way you want tt. you call up the 
“Generate menu, and tell UI which tem- 
plate you want to generate the code 
with That's the key—each template tells 
Ul to produce a different kind of dBASE 
program 

Its through these templates that you 
can program the way Ul generates 
source code You can use the templates 
that come with UI "asis {there are 
about 25 of them), completely rewrite 
them, or write your own So you dont 
lose contzol of design. hike you do with 
other generators You just let UI do the 


tedious work 

list Ours: 
ul $295 $244 
DOCUMENTOR $295 $244 
dFLOW $149 $124 
DATA-p $6 $50 
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Bx arantliies dBASE Applications to er 


You dBASET™ programmers know what 
an expressive and readable language 
dBASE 1s It's a very comfortable devel- 
opment environment But the price is de- 
based performance Even compiled 
dBASE doesn't offer the speed that some 
users require these days The land of 
speed offered by software written in the 
Clanguage The answer 1s dBxTM, 

dBx translates dBASE to C It offers you 
a major competitive advantage over the 
next dBASE programmer Keep wnting 
m dBASE. Take every application all the 
way to completion Then use dBx to 
translate them top to bottom to C! 

Other advantages Cis portable. even 
to other operating systems hike UNIX/ 
XenxTM. To the Macintosh or Amiga 
Bx gives your apphcatons a passport to 
places dBASE cannot go 

Has its own file manager for sngle 
user, but linksto major C file managers— 
etree and dBC—for compahbihty with 
dBASE files or multi-user support We 
have everything you ll need. including 
good advice 


List. Ours 
dBx $990 $419 
with Library Source $950 $725 


Call for Full Source Pricing 








OLR NRDIiTe 


If you are one of the milbons of personal 
computer users who are frustrated by 
slow disk access, you need OVER- 
DRIVE Overdnve will make your disk- 
lumited programs such as databases run 
faster How fast? It depends upon your 
particular curcumsiances but 50% speed 
increases are not uncommon 

For example. a dBase III accounting 
program ran 50% faster and a large 
Condor 3 database whose SORT time 
was 80 minutes, ran the same sort under 
Overdnve in 13 

Overdrive ts not a disk cashe, an op- 
timer or a RAM disk In fact, Over- 


» Take the Doze out of DOS 


drive will run even faster on your RAM 
disk because Overdnive eliminates the 
DOS “thinking time”, not the disk ume 
Overdnve hooks itself into DOS and 
replaces its old stow program code with 
modem, efficent well-designed 
routines 

Overdnve adds handy durectory utth- 
ties and improves the speed of DOS 
backup and copy functions remarkably 
Runs transparently and takes up only 
2KB of RAM for itself plus around | /2KB 
per Megabyte of hard disk capacity 


Ours $69.95 
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A Division of PC BRAND, 180 Fifth Ave , New York, NY 10011 


1-800-321-7733 


PHONE: (212) 242-3600; FAX: (212) 627-1171; 
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Help in choosing among the ANSI-77 standard FORTRAN compilers for the PC, and in 
upgrading a standard five-slot PC with a 386 processor. 


386°ING A PC 
I've been considering trading up to a low- 
cost AT or installing a 386 motherboard in 
my old five-slot IBM PC—upgrades I’m 
guessing will cost about the same. Which 
is the better way to go? 
Thomas J. Twardzik 
Memphis, Tennessee 


Which route you should choose depends 
largely on personal preference and how 
you use your machine. 

Upgrading your PC to an 80386 ma- 
chine offers several advantages. The obvi- 
ous advantage is the increased speed. 
Your properly upgraded PC would easily 
outrun an 8-MHz AT in most situations, 
More important, however, is the flexibility 
a 386 machine would give you in the fu- 
ture. Though either a 286 or 386 machine 
will run OS/2, software manufacturers 
have already marketed other powerful en- 
vironments, such as Microsoft Win- 
dows/386, MV/386, and DESQ- 
View/386, that take advantage of the 
awesome power of the 386 and run only on 
386-based machines. 

There are also advantages to buying a 
new AT machine, however. One obvious 
advantage is the newness of the equip- 
ment. Your PC's keyboard, hard disk (as- 
suming you've added one), floppy disks, 
and other equipment won’t last forever. 
Other advantages include more slots than 
the five in your PC and a faster hard disk. 
Overall, you'd have a system that operated 
more smoothly and that left you plenty of 
room to grow. 

With that said and done, you've got sev- 





eral attractive options no matter which 
route you choose. If you decide to installa 
386 motherboard in your PC, a task that's 
surprisingly easy, your best bet is the 
Hauppauge 386 Motherboard ($1,495; 
Hauppauge Computer Works Inc., Com- 
mack, N.Y.; (516) 360-3827). The Haup- 
pauge runs at 20 MHz and comes ina five- 
slot version for PCs and an eight-slot 
version for XTs. 

As a much less expensive option, how- 
ever, consider going with the Inboard 
386/PC (Intel Corp., Hillsboro, Ore., 
(503)629-7354 }—a $995 board that plugs 
into one of your PC's slots and delivers 16- 
MHz performance. The Inboard won't 
boost overall system performance quite as 
much as the Hauppauge, and you won't 
get any 16- or 32-bit expansion slots, of 
course. But this excellent product offers 
more bang for the buck than anything else 
around. 

If you opt for an AT compatible (IBM no 





= If you decide to install a 
386 motherboard in your 
PC, a task that’s 
surprisingly easy, your 
best bet is the Hauppauge 
386 Motherboard. 





longer offers the True Blue AT), you've got 
countless attractive options. Peruse your 
back issues of PC Magazine for our fre- 
quent roundups and reviews of AT compa- 
tibles to find a machine in your price range 
that suits your needs. Our most recent fea- 
ture concentrated on machines costing less 
than $1,500 (‘The Cheapest ATs Ever,” 
PC Magazine, February 16, 1988). 


FORTRAN FOR THE PC 
While reviews for BASIC and Pascal com- 
pilers abound, I am ata loss to find a FOR- 
TRAN compiler for the PC. My main con- 
cern lies in the completeness of the error 
messages and in adherence to the ANSI-77 
standard. I am an undergraduate student 
majoring in mechanical engineering. 
Herm Harrison 
Cincinnati, Ohio 


Three FORTRAN compilers for the PC de- 
serve mention. All adhere fully to the 
ANSI-77 standard and add the popular ex- 
tensions, such as IBMIVS and DEC VAX 
extensions. All also make use of similar er- 
ror messages. Your choice will depend 
upon the cost and upon other features of 
the compilers. 

Lahey Computer Systems Inc. (incline 
Village, Nev.; (800) 548-4778) markets 
several FORTRAN compilers, each meant 
| for a different class of user. The $95 Lahey 
Personal FORTRAN 77 offers the full 
ANSI-77 standard (though not the exten- 
sions) and an on-line debugger, but it lim- 
its program size to a maximum of 64K. 
F77L, the original of the Lahey line, is a 
' more powerful version of its cheaper sib- 
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ling and sells for $477. F77L supports | ruary, Microsoft is scheduled to ship Ver- 


most popular extensions to the ANSI-77 
standard, offers a maximum program size 
of 640K (minus operating system), and 
supports interfaces to Microsoft Macro 
| Assembler and Lattice C. An upcoming 
version will provide an interface to Micro- 
soft C. Lahey also offers 16- and 32-bit 
versions of F77L that allow faster execu- 
tion and support programs of virtually un- 
limited size. 

Microsoft's extensive line of compilers 
includes Microsoft FORTRAN ($450; Mi- 
crosoft Corp., Redmond, Wash.; (800) 
426-9400; (206) 882-8080). Microsoft 
FORTRAN supports a maximum program 
size of 640K and includes Microsoft's pop- 
ular CodeView debugger. Perhaps the 
biggest advantage this compiler offers, 
however, is its ability to interface to sever- 
al compilers across the Microsoft 
line—Microsoft Macro Assembler, C, and 


Pascal, and QuickBASIC 4.0. In mid-Feb- | approach to applications development. | 








sion 4.1 of the FORTRAN compiler, which 
will allow development of programs for the 
OS/2 environment. 


Austec Inc. (formerly Ryan-McFarland | 





= Lahey markets several 
FORTRAN compilers, 
each meant for a different 
class of user. 


Corp., Rolling Hills Estates, Calif. ; (213) 
541-4828) sells its RMIFORTRAN compil- 
er for $595, RM/FORTRAN ships with a 
sophisticated program development envi- 
ronment that takes a project management 


The environment includes an interactive 
editor and debugger and automates pro- 
gram compilation and linking. Maximum 
program size is 640K, and the compiler 
supports interfaces to Microsoft Macro 
Assembler and C compiler. Austec wrote 
IBM's FORTRANI2 compiler, the FOR- 
TRAN compiler IBM now ships for OS/2 
development. Austec will begin shipping 
its own version of that compiler soon. 

Assuming that your finances are as tight 
as mine were as an undergraduate, your 
best bet may be Lahey’s $95 compiler. 
You'll probably find all the features you 
need. And if you outgrow that compiler, 
you'll be able to take advantage of Lahey’ s 
$50 upgrade to the more powerful F77L 
compiler. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016. PC 


“TVESOLD THE BROOKLYN BRIDGE 
MORE TIMES THAN ANYONE IN 


Why? 
IBM co 


ause The Brooklyn Bridge » 


ompatible desktop, laptop and PS/2 


s the File ‘Iranafer Utility between 


computers with features hike: 


+ Power—immedhate sharing of all peripherals and 5 new enhanced 
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DOS utilities including dual independent processing 

* Versatility — bi-directronal transfer between all size floppy and 
hard disks on any 2 computers 

« Ease of use—uses DOS commands you already know 
* Speed—the fastest serial transfer rate at 115,200 baud 


The Brooklyn Bridge can be yours for just $122295, ff 
For more information contact your local dealer or 


White Crane Systems, Inc. at (404) 394-3119, 


Suite 181 


6009 Puachtres Industrial Bowevant Norcross Georgia 30002 


At F . < 
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See us at Booth 4601 | 
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AT LEAST 


BOOK OF “SOFTWARE” 259° 


EVERY DAY WE OFFER SOFTWARE AT THE LOWEST PRICES IMAGINABLE 
THOUSANDS OF SOFTWARE TITLES AT BIG DISCOUNTS! 
CALL US IF IT IS NOT LISTED HERE—WE HAVE IT! 


Software for ‘APPLE 


Lotus 123201... ........ 
SOFTWARE FOR “IBM JOVANI eee eee Animate . $82 
ACCOUNTING —— Multiplan ..... 0 ....... 45 
Business Builder............. % 
Easy Actg 20.......... 8s 
Dollars and Sense 3.1. mes 37 
information Management. . ... Pats 26 
One Write Plus ..... : 66 
Personal Accountant . . 30 
oe 20. at Ss 
li 45 
30 
96 
75 
— for COMMODORE, 














Easy 
148 Filamover a 
60. DyMicrosott Word ’ 









Volkswi Ox Plus , 7 
Wore ae | 7 198 










SBASE MAG 
Blues Sts 
Clickart Publications 
Colormate 







Microsoft Excel 
Microsoft Works ...... 
Microsoft upon: 
Powsr 


Turbo Tutor 40. 
PROJECT MANAG! 
Gem Desk Top Publisher .. 


Gem Desk 

Harvard Total Project Manager 

Timetink Plus lil e me 
PRICES SUBJECT TO CHANGE WiTHoUT NOTICE. Detective Software will be Samed immediately. 


Peter Norton. w Nantucket BASIC... J aie ~ 


in — 
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VASTER GRAPHE S_ SERIES 
AWASHTON TATE 


Be as 
— etre 


CORPORATION 


WE HAVE THEM ALL 





CALL TOLL FREE 


£880:333-56e5" 


IN CT. CALL (203) 359-1660 

8:00 am—§:30 pm, Mon. thru Fri. 

WHY YOU SHOULD ORDER FROM 
THE BOOK OF DISCOUNT SOFTWARE: 
+” 25% or MORE Off List Prices on 
All Software 

NO HIDDEN CHARGES 

No Shipping Charges on Credit 
Card or Pre-paid Orders 

No Handling Charges Ever 
Credit Card Convenience 


Your ONE SOURCE for 
Thousands of Software Titles— 
All at Discount Prices. 
No Membership Fee 
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Caiiogie 12,000 Scientific 
and Technical Books from 14 
leading publishers. 


Nams 


SEND, ARO 
on 
City State__ Zip, 
MAIL TO: 


£P An OMEGA Group Compeng 

Eight Omega Drive, PO. Box 4182 

Stamford, CT 06907 
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The small printer on the left .... zips along oa as 240 cps. 
seems positively unexciting It can do more things. It has 
next to the new ALPS ALQ300. snap in/out 24- or 18-pin print 

And it's not just because of _ heads. Multiple font cartridges. 
our colorful personality. Paper handling extras like auto- 


You see, the 





matic single 


ALQ300 is alot Fp tee ae ere Nantes] Sheet feed and 
faster. It handles er quality. They quietly print at bottom feed. And 
bidirectional y're versatile. A full range of mo of course, it runs 

z 5 ths, transparencies, multiple-part f s 
graphics with fly- les, pitches and fonts. with all the most 
ing colors. And The AL-0900 prints everything from the letter quahty text you popular PCs and 
for black and — se a. a software. 
white work—spreadsheets, let- It's much easier to use, too. 


ters, you name it—the ALQ300 Because you do everything 
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ALPS 41030 








on the front panel. Change type And our 18-pin model is $100 less. 


styles and print modes. Load Now it's time to make your 

paper. Even override your soft- | own comparison. Call us fora 

ware. All without software free demo or more information 

commands or DIP switches. at (800) 828-ALPS. In Calitornia, 
You may have also noticed (800) 257-7872. 

that the ALQ300 looks more And you'll find there really 

substantial. It is. Treat it right isn't any comparison to make. 


and it'll run over five years with- 


out a breakdown. 
You may also expect that the ALP S 


ALQ300 is more expensive. It 
isn't. Our 24-pin version has a sug- AMERICA 
gested retail price of just $995. IT’S TIME YOU SAW THE ALPS. 
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High Performance 






Network Solutions 


Unlike traditional LANs, PC-PLUS’ on-the-bus 
architecture puts the computing power where you need it 
— with the data — inside the server. 


PC-PLUS: The LAN 
Engineered for Shared Data 


Any local area network can con- 
nect PCs. PC-PLUS, however, is 
engineered to optimize multiuser 
access to shared databases. We 
put a PC — or AT — ona card 
that plugs into the server. Putting 
your computing power on the 
same bus as your data. Giving 
you high bandwidth where you 
need it. Without the transmis- 
sion overhead that steals per- 
formance on most LANs. 





PC-PLUS Gives You the 


Power You Need 


Our plug-in cards come as 
8 MHz PCs or 8 MHz ATs 
— to match your comput- 
ing needs exactly. And 
PC-PLUS networks can 
deliver that power — proven 
by benchmarks. Power to 
get your job done. Power 
to grow into new applica- 
tions without sacrificing 
performance. 


i 


PC-PLUS is 
Easy to 
Install and Use 


We put the computing 
engines all in one place 
— in the server. Not 
spread all over the build- 
ing. And our NTNX™ 
LAN software is truly 
easy to install. Use PC- 
PLUS with your choice of AT 
compatible servers or with Per- 
sonal System/27™ Add a card and 
terminal to grow. Simple RS-232 
twisted-pair data cables — no 
expensive rewiring with coax. 


PC-PLUS Runs With 
Personal System/2 


With Alloy’s HI/2™ Micro Chan- 


nel™ interface, you can connect 
PC-PLUS to IBM’s Personal 
System/2 Model 50, 60 or 80. 
Use Alloy’s expansion boxes to 
build PC-PLUS networks with 
PS/2 file servers. Or choose our 
PLUS4/PS for a simple, precon- 
figured 4 workstation network. 


SPEED* 


PC-PLUS 


*Repetitions per minute of PC Magazine “ Network Under Contention” benchmark 


Ethernet 


ARCnet 





PC-PLUS: Find Out Before 
You Invest 


A local area network is a long 
term investment. Today’s appli- 
cations are just the beginning. 
Make sure your choice is ready 
for tomorrow — with mainframe 
connections, remote access, 
graphics and the power for grow- 
ing database applications. Plus 
nationwide third party installa- 
tion, on-site service and extended 
warranty plans available from the 
Harris Corporation. 


To find out more about PC-PLUS, 
call or write Alloy today at 
(617) 875-6100. 





Alloy Computer Products, Inc., 100 Pennsylvania Avenue, Framinghom, Massachusetts 01701. (617) 875-6100, TWX: 716-346-0394 
Alloy Computer Producte, Inc., 9 Executive Circle, Suite 2-40. Irvine, Cahfornia 92714. (714) 261-7661 
In England: Alloy Computer Products (Europe) Ltd., Tel. 0285-69571. Tix: 43340 In Australia: Alloy Computer Products (Australia) Pty. Led.. Tel. 03-561-4988 TLX:152657 


CIRCLE 345 ON READER SERVICE CARD 


42 KIRST LOOKS 





dBASE IV Getting a Major 





Overhaul and Speed Boost 


BY GENE SMILGIEWICZ 


Editor's note: PC Magazine 
feature reviews and Hands-On 
First Looks are always basedan 
experience with a finished prod- 


early version of a product. 
When dBASE IV is released lat- 
er this year, an evaluation of the 
final praduct's performance 
will appear. 


Circa four score and seven 
months ago, Ashton-Tate 
brought forth its first version of 
dBASE. Since then, each new 
release has been greeted with al- 

















cr 
{ ver 


BY NEILJ. RUBENKING 


Microrim’s R:base has come a 
long way. Series 4000, 5000, 
and System V steadily added 
power and specd to the product. 
The latest version, R:base far 
DOS, includes SQL (Structured 
Query Language) support and 
sets the stage for an OS/2 ver- 
sion, due out in a few weeks, 
that will match this version, fea- 
ture for feature. 

R-base for DOS lets you cre- 
ate and test a database or appli- 


uct. Previews are based an | 
hands-on experience with an | 





New $725 R:base Understands 
Limited SQL and Runs Faster 





The Browse mode will affer more than just a mere look at a ABASE IN file. Searching, 
appending, and deleting of records will be possible through the pull-down menus. You 
will be able to adjust field widths mteractively. 


cation without leaving the sys- 
tem. Moving from the database 
itself to the other modules 
(Forms, Reports, editor, and so 
on) is faster than in System V. 
However, users of common 
word processing programs will 
find the RBEDIT editor coun- 
terintuitive. 

R-base far DOS allows logi- 
cal grouping of conditions in 
Where clauses using parenthe- 
ses. Previously there was no 
easy way to select, say, resi- 
dents of Paris, Texas, or San 
Jose. Hlinois. Now you just 
write Where (state = TX AND 


city = Paris) OR (state = IL 
AND city = San Jose). 

R:base for DOS uses the 
same file structure as R:base 
System V, and all the old com- 
mands still work. You may need 
to make some minor changes, 
but for the most part your Sys- 
tem V databases and applica- 
tions will work with the new 
version. 

Prompt By Example makes 
using R-base easy. If you know 
what command you want, type 
PROMPT followed by its name 
at the R> prompt. If you know 


(continues on page 35) 
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most as much criticism as 
praise. 
it looks like Ashton-Tate 
may finally do it right when 
dBASE IV is released later this 
year. With a new interface and 
over 200 new or improved fea- 
tures, 7V will be 100 percent 
compatible with IJ Plus pro- 
grams and files. Performance- 
wise, /V-played applications 
will run rings around ///-based 
versions with speeds compara- 
ble to FoxBASE and Clipper. 
The programmer-oriented De- | 
veloper’s Edition may even win 
back developers who have opt- 
ed for clones. 
To start off, the /// Plus As- 
sistant has been replaced by the 
{continues on page 34) 
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dBASE IV 


(continued from page 33) 


Control Center, a much more el- 
egant and effective interface. 
Consisting of a menu bar atop a 
“work surface,’’ its style of 
screen organization, along with 
consistent function-key assign- 
ments, flows through underly- 
ing utilities. 

The Control Center relies 


' upon ‘‘catalogs,”’ files that de- 


fine sets of associated databases 
and their ancillary format and 
program files. Not merely a 
holdover concept from III Plus, 
catalogs enable the Control 
Center to present a complete 
overview of the ‘‘objects’* con- 
stituting an application. 


Cataloged files are listed al- | 


phabetically, according to their 
function, in task panels on the 


Control Center's work surface. | 


From left to right are dFILES, 
Queries, Screens, Reports, La- 
bels, and Applications panels. 
Each panel’s list is headed by a 
*"<create>*’ option. 

When you select—point- 
and-shoot style—any object in a 


task panel, the Control Center — 


activates a relevant utility or re- 
sponds with a dialogue box to 
determine further action. For 
example: selecting <create> in 
the dFILES panel initiates the 
menu-driven file definition pro- 
cedure; selecting an object, then 
pressing the Del key lets you 
specify that the object should be 
removed from the catalog or de- 
leted entirely. 

The Control Center handles 
multifile relations and opera- 
tions easily. From the Queries 
panel you can invoke the Para- 
dox-like Query By Example 
(QBE) processor that makes full 
use of 1V’s new multiple- 
“child” capability. You speci- 
fy the files to select, fields 10 
project, and how files are to be 
joined to create a virtual data- 
base including only qualified el- 
ements. These *‘logical’’ views 
of data can be sorted, filtered, 
summarized, even updated. 

From the Reports panel you 
will enter a world hitherto un- 
known to dBASE users: adecent 
report writer. Using a selected 
database or multifile view as a 
basis, you visually lay out co- 
lumnar, form-based, or mail- 
merge reports. Your reports can 


FIRST 


| consist of an introduction, page 
headers and footers, numerous 
group headers and footers, a 
very flexible detail line, and a 
| summary page. These seven 
| types of ‘‘bands” can include 
text, database fields, and calcu- 
lated fields. Numerous font and 
attribute options are also avail- 
able. If you just want a simple 
report, choose the ‘*Quick Lay- 
outs’’ option from the Layout 
menu to have /V do everything 
for you. 

This approach is carried over 
to the Forms and Labels utili- 
ties. When designing data entry 
screens, you will not only have 


control over the placement of 
fields and descriptive text, you 
will also be able to specify edit- 
ing and validation criteria. 
Menn fields can actually be dis- 
played properly. You can use a 
Quick Layout option to have /V 
| set up a basic screen that can be 
altered easily. 

Whenever you build a new 
format or query definition, the 
Control Center generates short, 
modifiable dBASE programs. 
You can tie these objects all to- 


Applications panel. 

When you elect to create an 
application program, you can 
do so from scratch or automati- 
eally. Those who write code in 
the traditional manner will ap- 
preciate the new program editor 
with its search and replace, 
block manipulation, and 1 ,024- 
character line lengths (the new 
limit for command lines). Large 
files, limited only by disk 
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gether in the Control Center's | 
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space, will now be editable 

7V's ApGen makes its pitiful 
predecessor seem Stone-Age in 
comparison. It seems capable of 
generating truly complex appli- 
cation programs. The Develop- 
er’s Edition even includes a 
template processor to guide its 
code writer according to your 
Style and preferences. 

You select database and for- 
mat objects and specify the op- 
erations to perform. Resulting 
applications can have a highly 
customized interface utilizing 
customized sign-on screens, 
menus, pick lists, color, win- 
dows, and user-defined help. 





The report preparation facility in ABASE W is being greatly: improved. Field positions 
can be painted onto a template, and field names can be changed for the report. 


Even the Quick Application op- 
tion generates impressive-look- 
ing programs with a minimum 
of interaction. 

dBASE IV now supports the 
JBM SAA (Systems Applica- 
tion Architecture) standard for 
SQL (Structured Query Lan- 
guage) as implemented in 
IBM's DB2 and SQL/DS, add- 
ing another 100-plus commands 
to the language. You can set up 
your applications where both 
dBASE- and SQL-created files 
are used by programs intermix- 
ing SQL statements with a large 
subset of dBASE statements. 
You can also operate SQL from 
the dot prompt, switching from 
dBASE to SQL mode. 

Language and environment 
extensions now permit 2,048 
memory variables, 255 fields 
per record, 1,000-character 
command lines, and 99 open 
files (only ten .DBFs, though). 
Programs can now include user- 
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defined functions and two-di- 
mensional arrays. 

Thanks to SQL, /V’s mul- 
tiuser features are light years 
ahead of 1/7 Plus’s, with auto- 
matic record and file locking 
with dynamic screen refresh, 
eight-layer password protec- 
tion, and data encryption. For 
the piéce de résistance: transac- 
tion processing mode with roll- 
back capability. Not only ean 
you recover easily from a failed 
lock condition, you can even re- 
Store data and index files cor- 
rupted during a power interrup- 
tion or network failure (or so 
Ashton-Tate says). 

This new code, when first 
invoked, will be run automati- 
cally through the new, built-in 
compiler. The intermediate ob- 
ject code files created are subse- 
quently executed more quickly 
than interpreted source code. 
Developers can create stand- 
alone executables with the ad- 
vanced version. 

dBASE IV will need 640K 
RAM. If my experience with 
the beta is any guide, you will 
have to unload all your memo- 
ry-resident programs if you 
want to avoid **insufficient 
memory”* roadblocks. Natural- 
ly, IV will require 2MB RAM 
under OS/2. 

dBASE IV is scheduled for 
release by July 31 with a $795 
list price; an OS/2 version is 
scheduled to ship soon after. A 
LAN Pack for five network us- 
ers will run $995. The Develop- 
er’s Edition will set you back 
$1,295! 

Ashton-Tate has dealt with 
most of the major deficiencies 
of HI Plus and thrown in a few 
forward-looking features on its 
own. [ haven’t even mentioned 
the new macro capabilities, ex- 
panded import/export options, 
and DOS shell. Or the advanced 
debugger and the load of new fi- 
nancial, statistical, and math 
functions. 

However I have to remain 
somewhat skeptical about how 
well all these improvements 
will be implemented. Every ma- 
jornew dBASE release has been 
fraught with bugs and anoma- 
lies. We can only hope that Ash- 
ton-Tate transcends its track re- 
cord and delivers a product that 
is worthy of the design effort 
thal went into it. PUI 





R:base 
(continued from page 33) 


only the general nature of the 
task, hit Esc at the R> prompt 
to get into the PBE menu sys- 
tem. Here you select topics such 
as Query the Database or SQL 
commands. 

When you've chosen a com- 
mand, R-base prompts you for 
every argument to that com- 
mand. If the argument is a table 
or column name, R:base pre- 
sents a list for you to choose | 
from. As you answer the | 
prompts, you build 2 command 
at the top of the screen. When 
the command is complete, you 
check for accuracy and then ex- 
ecute. 

Express modules automate 
the tasks of creating databases 
and applications. Define a data- | 
base with Definition Express, | 
build its input forms with Forms | 
Express, control the output with 
Reports Express, and bind the 
whole together in an application 
program with Applications Ex- 
press. 

The new Developer's Ex- 
press module consists of an en- 
hanced version of the CodeLock 
tokenizer, RComp, and a run- 
time module for R:base. 
RComp tums an R:base com- 
mand file into a binary file, and 
RRun executes that file. 
RComp speeds execution by an- 
alyzing the program at compile | 
time (the R:base compile does 
not produce standalone .EXEs, 
just tokenized R:base code). 
For example, it catches syntax 
errors and converts flow-control | 
commands like While, If. and | 
GoTo into absolute references. 
As a result you cannot use all 
R:base commands in compiled 
applications. The Developer's 
Express that comes with R -base 
is strictly for your own use. Mi- 
crorim will soon release Devel- 
oper’s Express Unlimited, 
which will allow you to make an 
unlimited number of copies of 
the runtime module for distribu- 
tion. 

R-base for DOS incorporates 
15 important SQL concepts into 
the R-base language. For exam- 
ple, the new Grouped By ele- 
ment allows you to get informa- 
tion about classes of objects 
with a Select command. If your 


Bisplays all date or data free specif led coluses. 
Oe ee ee a 
Displays data from specif led colesus. It allows 
couputat lone of coleses and greeplag of rows. 
Adds a new colusn to on exiting table. 

Adds a wow rom of data ta a tabla. 

Updates colese valece in a tabla. The ove valeos caa ho 


constasts or the revelts of expressions. 
Deletes speci? led rovs From a tabla. 
Bevoves a tabla, view, ur key. 

Provides perslesion for ese of a tabla. 
Bovohes a previoesly graated peraleslan. 


R:base for DOS 

Microrim 

3925 159th Ave., NE 

P.O. Box 97022 

Redmond, WA 98073 

(206) 885-2000 

List Price: $725 (one to three 








application steps through a data- 


SELECT 
DELETE peor 


(GSC) Done —«1F1D1 Help 
Databace: PRODUCT 


a comma 
tiect SELECT Group By SELECT 
GRANT 


= - 
ALTER TABLE INSERT UPDATE 





Rebase for DOS can call SQL commands via Prompt By Example selection. Unlike the 
BASE language. R:base programming syntax had no existing canflicts with SQL, so 
the SQL commands are eastly mixed into R-base quertes, 


base using a Pointer and vari- 
able assignments, you can 
speed things up with the new 
Declare and Fetch statements. 
And naturally you can call the 
SQL functions under Prompt By 
Example. 

The security system is more 
precise—you Can separately 
specify who may add data, who 


may delete data, and who may 
alter existing data. 

The standard R:base for 
DOS package serves up to three 
concurrent users on a network. 
You can purchase six-user and 
unlimited-user versions for a 
higher price. R:base guards 
against more than one user mod- 
ifying the same data at once, 





users), $995 (up to six users), 
$2,695 (unlimited users). Up- 
grade: $99, $200, and $300, re- 
spectively. 

Requires: 512K RAM (640K 
per workstation for network 
use); two disk drives; DOS 2.0 
or later for single user, 3.1 or 
later on networks, 3.3 or later 
for PS/2. 

In Short: A new and faster 
R.base with more features. Not 
copy protected. 
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and the detailed SQL security 
system allows many distinct 
levels of access. PU 


[)7.) SQL Commands and Their R:base for DOS Counterparts 


SQL command 
ALTER TABLE 
CREATE INDEX 
CREATE TABLE 
CREATE VIEW 
DECLARE CURSOR 
DELETE 


DELETE (w/ GRANT/REVOKE) 


DROP INDEX 
DROP TABLE 
DROP VIEW 
FETCH 
GRANT 
GROUP BY 
INSERT 


INSERT (w/ GRANT/REVOKE) 


LIST ACCESS 


ORDER BY 
PUBLIC 


REVOKE 
SELECT 


SELECT (w/ GRANT/REVOKE) 


UPDATE 


UPDATE (w/ GRANT/REVOKE) 


R:base equivatent 
EXPAND 

BUILD KEY 
TABLES 

VIEW 

SET POINTER 
DELETE ROWS 
MPW 


Description 

Add column to table 
Create key index 

Define a table 

Define a view 

Set a row pointer 
Remove rows from table 
Control removal of row 


data from table 


DELETE KEY 
REMOVE TABLE 
REMOVE VIEW 
NEXT 
PASSWORDS 
NONE 

LOAD 

MPW 

NONE 


Delete key index 
Delete table 
Delete view 
Advance row 
Give access privileges 

Get info on a class of elements 
Add data to table 

Control adding of row data to table 
Display current access 


inter 


permission for all users 


SORTED BY 
NONE 


Specify order of rows displayed 
Allow all users access to 


table or view 


RENAME MPW/RPW 
SELECT 
RPW 


Remove access privileges 
Display row data from table 
Control viewing of row 


data from table 


CHANGE 
MPW 


Change value of columns 
Control changing of column 


data in table 
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MS-DOS Encyclopedia: One-Stop 
Reference to Every DOS Version 


PUL BOOK REVIEW 
BY ROBERT HUMMEL 
AND GUS VENDITTO 


DOS, in all its incarnations, can 
lay claim to being the most 
widely used software on the 
planet. Not content with that, 
Microsoft wants to make DOS 
the most heavily documented 
piece of code, as well. 

To that end, Microsoft's 
publishing wing, Microsoft 
Press, set off 2 years ago on a 
project requiring 20 man-years 
worth of effort from 14 writers, 
53 editors, and 65 advisors, 
leading to The MS-DOS Ency- 
clopedia, a 6.73-pound, 1,570- 
page compendium of every- 
thing Microsoft and its advisers 
could think of saying about the 
Disk Operating System. 

The Encyclopedia starts with 
a fascinating introduction that 
traces the history of DOS, start- 
ing with Bill Gates’ and Paul 





Allen’s first programming for 
the MITS Altair, and detailing 
the steps that led to PC-DOS. 

Don’t confuse this edition 
with Microsoft's abortive first 
effort at producing a compre- 
hensive DOS reference in 1986, 
which was so error-ridden it had 
to be recalled and abandoned. 
This work is authoritative and 
accurate in its gathering of DOS 
system calls, command syn- 
taxes, and various minutiae, 
like the file control block struc- 
ture, .EXE file header formats, 
and instruction sets for the 
8088, 286, and 386. 

Those who have read 1BM’s 





DOS manual will find the expla- 
nations of DOS commands and 
options much improved. The 
Encyclopedia’s alphabetical 
syntax listing notes the com- 
mands, switches, and options 
that were introduced with one 


version or another. 

{t’s insightful in a number of 
chapters, where legends like 
Ray Duncan, Charles Petzold, 
and Van Wolverton shed light 
on side topics like ‘*Structure of 
an Application Program’’ and 


Waki lreafinss + added a 
Lm avant Homi 
prtatee 


From the historical introduction ta the encyclopedia, a reprint of an early Microsoft 
outline of the steps that are required to get DOS running on the PC. Copyright 1987 by 
Microsoft Press; reprinted with permission. 
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The MS-DOS Encyclopedia 
Microsoft Press 

16011 NE 36th Way 

Box 970t7 

Redmond, WA 98073 

(206) 882-8080 

List Price: $134.95; disk, 
$49.95. 

ISBN; 1-55615-049-0 

In Short: All that you want to 
know aboul DOS in one place. 
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**Writing MS-DOS Filters."’ 

This massive book is not just 
a dry reference. To illustrate the 
nuts and bolts of DOS program- 
ming, page after page of pro- 
gram listings are included. Ex- 
amples of device drivers and 
interrupt handlers are provided 
in C and assembly code, sprin- 
kled liberally with comments. 
And Microsoft doesn’t pass up 
this chance to steer your atten- 
tion toward the Windows envi- 
ronment, witha chapter devoted 
to its structure and the tech- 
niques needed to write for it. 
Most of the code is available on 
disk for an extra charge. 

Experienced DOS program- 
mers, who may already own the 
DOS Technical Reference man- 
ual and some of the better refer- 
ence works (Ray Duncan's Ad- 
vanced MS-DOS; Peter 
Norton’s Programmer's Guide 
to the IBM PC), may find the 
book unnecessary. It will prove 
unwieldy as a desk reference, 
and it doesn’t offer much new 
material, A thorough reading 
will turn up a few elusive tidbits 
about disk partitions and DOS 
structures, for example, but it 
will take a lot of effort. 

Microsoft Press seriously 
blundered by printing the code 
listings in light-blue ink. The 
contrast is so low that after a few 
hours of reading, even the 
sharpest eyes will have difficul- 
ty following the code. 

If you like the idea of a one- 
stop DOS reference book, then 
this book is for you. But if 
you've already got a full DOS 
library, this work will seem re- 
dundant. Pt 





YOUR WORD PROCESSOR 
GIVES YOU THE POWER. 


RIGHTWRITER’ 
GIVES YOU THE CLARITY. 


RightWriter Checks The Grammar, Style, Usage, And Punctuation In All Your Business Writing. 


RightWriter helps you produce clear, powerful business writing. Not a 
spelling checker...RightWriter is a sophisticated system for checking 
errors in grammar, style, usage, and punctuation. RightWriter is the first 
software package aimed at producing better writing, not more writing. 
RightWriter helps you write like a pro. 

RightWriter Is Extremely Easy To Use 
‘You create your document as you normally would. You then run RightWriter on it, using 
a simple one word command. Your word processor does the rest. 

Right Writer Inserts Messages Directly In Your Text 
RightWriter creates a marked up copy of your original document with comments pointing 
out errors in grammar, style, usage, and punctuation. 

A Readability Index And A Strength Index 
The Readability Index shows the educational level a reader requires to understand your 
writing. The Strength Index measures your writing’s strength of delivery. Other indexes 
measure your use of adverbs and adjectives, and the use of jargon in your wnting. 

©Works On IBM PC, Compatibles And PS/2 With Most Word Processors 
RaghtWriter supports most word processors including WordStar,® 
WordPerfect,® Microsoft Word,® MultiMate® and others. 


Here's what the experts are saying about Right Writer 


“Lrarely recommend software —_*...a must buy for the business- 
as amust buy, but in the case man who writes memos all 
of Right Writer — four stars day. Highly recommended.” 


bi bout” 4 
. Te et Cakinion ae ee Examiner 
It’s Only $95 


Wath our 30-day money back guarantee. 


Ask for RightWriter at your dealer or 
order now by calling (800) 992-0244 
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RightSoft, Inc. 


2033 Street, Suite 218, Sarasota, FL 34237 
Phone (813) 952-9211 tn Flonda 

Visa, Master Card, and AMEX accepted. Add $4.50 
for and handhng. FL residents add 6% sales 
tax. river 1s available on 3¥2" or 544” disket- 
tes, Overseas price (U.S.) $130 plus (U.S.) $15 shipp- 
ing. Copynghr 1988, RaghtSoft, Inc. Right Writer is a 
regotered trademark of RughtSoft, Inc. 








LOOKS 


Revving Up the 286 Processor: 
New ATs Run from 6 to 16 MHz 


itr 
aah HANDS ON 


BY JONATHAN MATZKIN 


AT-class machines—PCs built 
around a 286 processor and of- 
fering both 8- and 16-bit expan- 
sion slots—slip a few notches 
further from the state of the art 
every time a new 386 PC is re- 
leased. As they slip, they be- 
come more of a bargain for of- 
fices in which low prices and 
faster-performing ATs are a top 
priority. 

New machines from Lead- 
ing Edge Hardware Products, 
Dell Computer Corp., and 
Wells American represent the 
range of choices available. The 
Leading Edge Model D2 builds 
on the success of the original, 
8088-based Model D, while the 
PC's Limited System 200 is 
Dell Computer Corp.'s effort to 
correct some of the limitations 
in its earlicr 286s. The Wells 
American A*Star 16-MHz 286 
is blindingly fast but is limited 
in its hardware compatibility. 

The Model D2 is the succes- 
sor to Leading Edge’s Model D, 
one of the first clones that could 
seriously be called compatible. 
The D2°s $1.495 price tag in- 
cludes a 1.2MB floppy disk 


drive, an EGA/CGA/Hercu- 
les/MDA-compatible graphics 
card, and a monochrome moni- 


and one parallel port. 

The D2 also comes with one 
of the best keyboards to be 
found on a non-1BM machine. 
The keys have a ‘‘clicky”” tac- 
tile response that is considera- 
bly more comfortable than the 
usual mushy clone keyboard. 

Adding a 30MB hard disk 
boosts the system price to 
$1,995, while a 65MB system 
will set you back $2,495, 

The small-footprint PC is 
narrower and deeper than a stan- 
dard AT. It has four 16-bit and 
two 8-bit slots. 

At 10 MHz, the Model D2 
ran about even with the PS/2 
Model 60 in our benchmark 
tests. The system can mn at 6, 
&, and 10 MHz. 

The D2 isn’t a world-beating 
performer, hut it offers solid AT 





power and a complete configu- | 


ration at a very attractive price. 
Dell Computer’s PC's Lim- 
ited System 200 replaces the 
company’s 8- and 12-MHz of- 
ferings. The company has over- 


hauled the look of the system | 


tor. The base price also buys | 
you 640K of RAM, a 200-watt | 
power supply, and one serial 





and many of its internal eompo- 
nents. The LED *'Smartvue™’ 
indicator panel is gone from the 
front of the machine, and Dell 
has joined the rest of the civi- 
lized clone world by dropping 
its proprietary BIOS. 

The Phocnix BIOS found in 
its place offers support for 3'A- 
inch floppy disk drives—the 
lack of which was a key failing 
in earlicr PC's Limited 286s. 

The System 200 mins al se- 
lected speeds of 12.5 and 6.25 
MHz. The 1/O bus runs at 
speeds of 8.3 and 6.25 MHz, to 
avoid hardware-compatibility 
problems at the higher clock 
speed. 

The System 200 will run a 
version of OS/2 that will be 
available from Dell. Running at 
12.5 MHz. the System 200 sol- 
idly outperforms the PS/2 Mod- 
1 60 in our benchmark tests. 

A basic monochrome system 
sells for $1,799. That includes 
640K RAM, a 20MB hard disk, 
two serial and parallel ports, 
and a 200-watt power supply. 

The Wells American 16- 
MHz A*Star is the fastest AT 
compatible you are likely to see. 
It's the fastest of the three ma- 
chines benehmark- 
tested here 


Benchmark Tests: IBM PS/2 Model 60 vs. 
Wells American 286 16, PC’s Limited Series 200, 
and Leading Edge Model D2 


T he speeds at which these machines ran their 286 processors were 
responsible for the performance differences on these tests. Higher 
clock speeds did cause some compatibility problems in machines in 

which the expansion ran above 10 MHz. 


Performance Times 
(Times given in seconds) 


IBM PS/2 Model 60 
Leading Edge Model D2 
PC's Limited Series 200 
Wetls American 286 16 


The NOP benchmark test is designed to measure raw 
clock speed and memory access time while minimizing 
the 


80286 
Instruction 
Mix 


7.14 
7.09 
5.60 
4.29 


NOP 
3.36 
3.35 
2.69 
2.09 


1.04 
1.04 
0.83 
0.61 


The 80286 instruction Mix benchmark test measures 
the time it takes to execute a selected series of proc- 


Conventional 
Memory 





and leaves the PS/2 Model 60 in 
the dust. 

Unfortunately, the A*Star's 
/O bus nuns at processor speed, 
and since many existing add-in 
cards for the AT bus won't run 
properly at speeds above 10 
MHz, hardware conflicts are a 
problem. So you may have to 
replace or omit some of your 
hardware to take full advantage 
of the system's speed. 

A basic 16-MHz configura- 
tion, with a 1.2MB floppy disk 
drive, a 21MB hard disk, and a 
meg of RAM, costs $2,195. A 
220-watt power supply is stan- 
dard. 

List Price: Leading Edge Model 
D2, $1,495. Leading Edge 
Hardware Products Inc., 225 
Tumpike St., Canton, MA 0202 t. 
(800) 343-6833. 
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List Price: PC's Limited System 
200, $1,799. Dell Computer Corp.. 
9505 Arboretum Blvd. Austin, TX 
78759, (512) 338-4400. 
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List Price: Wetts American A*Star 
16-MHz 286, $2,195. Monitor 
additionat. Wells American, 3243 
Sunsel Blvd., West Columbia, SC 
29169; (803) 796-7800. 
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(18M PS/2 Model 60 = 100) 


The Conventional Memory benchmark test allocates 
256K of conventional memory and teats it as a series of 


Into and written trom this memory. The result shown is. 
the average of the read and write limes. . 
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Mt.St. Helens 
Can Teach Us A Lot 
Ab Out Hard Disks. 


Like a dormant 
volcano, your hard 
disk is a disaster 
waiting to happen. It 
can blow at anytime. 
And most people don't 
do anything to protect )% 
themselves. os . 

They think the only way Pe ght 
tobackup files is to do the i 
whole disk. And that it 
takes too long. They're wrong 
on both counts. 

With FASTBACK PLUS, daily 
selective file backup should take 
no more than a minute. In fact, 
backing up a full 10 megabytes 
on your hard disk can take as 
little as only 4 minutes*And (99 
that makes FASTBACK PLUS the 299 
world’s fastest backup program, 


Unsurpassed features like 4 ¥ r 5 





easy to use 
graphic dis- 
lay and sup- 
port for DOS 34% 
> or 544 inch floppies, 
‘s prompted PC 
Magazine to nominate 
FASTBACK PLUS for its cov- 
y eted ‘Technical Excellence 
J Award.The same tech- 
“( nical excellence that 
; made FASTBACK the all-time 
, ‘SS (bestselling backup utility. 


» _. Don't trust your data to 
. y~ anything less. 
| ; A Minute 
wre A day Keeps 
S Dis AgtCr Away 


m / i = EAS! 
int : . 4 PLES 

















data compression to cut 
the number of backup = 
disks in half, advanced 
error correction, 












eth PC AT or equivalent, 
XT machines will take long 


, a . . . : , 
x. \ 
Fifth.Genetation § stem, Irie, 2 r 
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hat a difference an an- 





ruary 19. A 5-week history is charted to give a sense of 
a program's sales strength over time. Dramatic shifts in a 
particular program's ranking may be the result of sales promo- 
tions conducted by individual retailers, Or seasonal factors, such as 


came, anddBASE sales bounced 


Funk Software Inc. 


Lotus 1-2-3 2.01 | nouncement makes. | rightback,thankstothe promise 
: Lotus Development Corp. Last issue, dBASE Ill Plus had | of a nominal upgrade cost for 
; dropped out of the TopTen Sell- | new purchases. Now Ashton- 
, my J.K. Lasser’s Your Income Tax 1968 | ers, probably because of a wait- | Tate can calmly work on 
: ml Simon & Schuster Software and-see attitude that resulted | finishing dBASE IV (see Pre- 
? from speculation that Ashton- | view on page 33), and users can 
TurboTsx Personal/1040-1987 Tate would soon announce | plan on benefiting from better 
ChipSoft Inc. the next version. Well, | report writing. applications 
the announcement | generating, and compiling. So 
PFS:First Choice 2.0, everyone’s happy, except for 
Software Publishing Corp. the bumed souls who put their 
money down just before the 
| dBASE Ill Plus 1.1 February 17 cutoff and have to 
Ashton-Tate Corp. upgrade for $175 instead of $30. 
j ; ] WordPertect 4.2 IBM Breaks the Ice 
7 WordPerfect Corp. Cynical 1BM watchers may 
vey be quick to discount 
AA PFS:First Publisher the impact of the 
Software Publishing Corp. 
7 ee 
The Top Ten Sellers list ranks PC 7 Central Point Software 
business programs according to their eal 
sales performance in the last week of a 5- a Quicken 2.0 
week period based on unit sales. It also tracks + Intuit 
programs’ rankings over time, in this issue \ 
(reading left to right) from January 18 through Feb- Sideways 3.2 


end-of-year-budget purchase decisions, may play a large role in the 
performance of a particular program in any period. More than 12,000 indi- 
vidual locations contribute to the list. 





Sales information compiled by Ingram Software Inc. 
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Wecalled thissurvey “Dreams 
vs. Reality.” We wanted to see 


to add to your PC? 


Rankings are based 
on net sales by unit; 
retums are sul 
tracted from gross 


a sales, 


Cost aside, which would you most like 





how much the cost of hard- 
ware was holding people back 








from satisfying their wildest 
desires. Not much, as it tums 
out. Generally, people plan to 
buy that better hard disk or 
VGA board. 

Some respondents 
couldn’t play along. “I am 
unable to separate cost from | Faster CPU 


FE Better video graphics 
GB) Faster modem 
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reorganization that recently 
swept through IBM, but from 
where we sit there are indica- 
tions that a sense of openness 
and market responsiveness may 
yet creep into IBM's philoso- 
phy. 
Glasnost will not come eas- 
ily to IBM, but the blue troops 
have beenstruggling mightily to 
map out their near-term strategy 
without giving away all of their 
secrets, 

At PC Magazine, weusually 
pass on the speculation in favor 
of pounding on the hardware, 
but some of the news trickling 
out about events surrounding 
thechanges in IBM's infrastruc- 
ture holds great promise for 
hardware fans. 

So far, IBM has said that the 
8088 and 8086 will have no fur- 
ther life in the PS/2 line. New 
entries will be based on Intel's 
16- and 32-bit processors, and 
by the end of 1989, the entire 
line will be built around 386s. 
No more old-bus machines will 
be built; the Micro Channel will 
reign supreme. 

Because IBM will be throw- 
ing its full weight behind OS/2, 
a few other changes must be 
made to its PS/2 line, For ex- 
ample, the Model 50 will need to 
be bolstered in order to run OS/ 
2, Version 1.1 (with the Presen- 


value. ‘Money aside’ is non- 
sense,” said one. Others ac- 
cused us of thinking too small: 
“Geeezz! ‘Cost aside’ means a 
Cray, guys. Think big!” 

If 


est, It’s no wonder that color 
printing still lags behind other 
output devices: only 2 percent 
chose It. 





FIRST LOOKS 


Laser printers waste far less paper than dot matrix print- 
ers, but they still have an inherent waste factor built in: 
only one side is used. 

Technology that’s now nearing completion will soon 
overcome that limitation. Canon is putting the finishing 
touches on a paper-handling mechanism that will 
smoothly move sheets through the laser engine for print- 
ing on both sides. Since the first generation of this 
technology will use the same 8-page-per-minute printers 
now common, speed is likely to suffer from the increased 


paper-handling overhead. 


This duplex engine will most likely make its way into 
printers from a wide variety of manufacturers, much the 
way Canon and Ricoh now supply the print engine for 
virtually every laser printer now sold for PCs, 

The first machines are likely to appear this summer. 

If you're waiting for a color laser printer, settle in for 
a long wait. Massive hurdles still need to be overcome 
before a PC laser printer can be sold for less than, say, 


$30,000. 





tation Manager), at acceptable 
levels (the Extended Editioncan 
easily chew up 20MB of disk 
space before the first applica- 
tion is run). Sothe Model 50 will 
be sold with a larger and faster 
hard disk and more memory 
{4MB of RAM is the minimum 
OS/2 1.1 will require). To speed 
thingsup, the new Model 50will 
run without wait states. 
Following the success of 


3Com and others, IBM will in- 
troduce a diskless version of the 
Model 50 for networks. 

Other changes we'll see 
within a year are PS/2s that in- 
corporate the hi-res 8514A 
graphics controller on the sys- 
tem board anda 12-MHz graph- 
ics coprocessor for faster win- 
dowing. 

IBM's plans for OS/2 in- 
clude a System 36 version and a 


Considering the cost, which will you 


20 





[_] Bioper and faster hard disk ff ] Tape backup 


(Ey Faster cu 


[_] co pieyer 


target of 1,000 OS/2 programs 
running by early next year. Last 
time we counted, there was only 
one OS/2 application actually 
being sold (ThinkTank from 
Symantec), with many more 
promised (a few of them behind 
schedule). 

To help get the ball rolling, 
IBM will soon release Display- 
Write for OS/2. 

(If you have ever wondered 
why IBM software for the PC 
never made it big, here's one 
clue. A New York company, 
Wertheim & Associates, is sell- 
ing Hewlett-Packard LaserJet 
Series 1] drivers for Display- 
Write 4, The cost? Amere $500, 
We don't know if the new Dis- 
playWrite will concede that 
people do actually connect PCs 
to printers that are not made by 
IBM, but we wouldn't bet on it.) 

IBM also confirmed that an 
enhancement to DOS with pull- 
down menus is in the works (see 
First Looks, page 56, “Micro- 
soft: Widespread Acceptance of 
OS/2 Is Still Many Years 
Away,” PC Magazine, March 
15, 1988). 

April announcements have 
become something of atradition 
with IBM, so you should be 
hearing firm details on the 
above in a matter of weeks. 
—Gus Venditto 
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vii“: Silverado. 
The Database You Already Know How To Use. 


Announcing Silverado,” o remarkable new database for Lotus “Siverado is a wonderful database add-in. Its reporting features 


4-2-3 or SuperCalc® 4 users. You'll feel right at home with are quite sophisticated . . . 'm o fan of outlining [and] applying 
Silverado because It works within your spreadsheet and has the this fo databases is a great idea...” 

same familiar commands and interface. As an extension to your —_IntoWorld, December 7, 1987 
spreadsheet, Silverado makes your everyday tasks much easier —_—Fey q free demonstration disk, a brochure, or the name of your 
and faster. As a powerful database, Silverado fakes you far nearest dealer, write us, or Cail 800-533-2070 (Ext. 2443). 
bent ee ae os Computer Associates, 1240 McKay Drive, San Jose, CA 95134 
© Custom reports with the easiest report writer anywhere. ses ee j 

« Use a full-function database with powerful relational 










commands. 

Work with databases as large as your disk. 

View cata In lists, forms, crosstabs, and reports. 

Sort on as many fields as you like. 

Easily search and filter your data, 

© Import data from dBase lll, text, and 1-2-3 or SuperCalcd files 
(SuperCalc4 version coming soon). 

And instant overviews with revolutionary new Database Outlining.” 
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ie) M PUTER ™ * World's leading independent software company. 


* Broad range of integrated business and data processing 
T] S$SOCc IATES Poise Mo muelaielul-malleniosre Meluekulevem eres ois 
Software superiar by design. * Worldwide service ond support netwark of more than 70 offices. 


Accounting « Spreadsheets * RDBMS « Graphics + Projeci Management « Resource & Operations Management 
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4Views Plugs a Slew of DBMS 
Functions into Your Worksheets 


BY MERV ADRIAN 


Turner Hall Publishing has 
weighed in with what must be 
the sixth /-2-3 database add-in. 
4Views lets you use your /-2-3 
database with Table, Forms, 
Crosstab, and Report Views, 
leaving the data in the /-2-3 file 
while doing its work. 

Table View presents an at- 
tractive appearance. with “field 
names" at the top, and lines be- 
tween the columns. You can 
add, delete, and change re- 
cords. Analytical query tools in 
Lotus menu fashion are provid- 
ed. While the query function 
isn‘tas striking as the "database 
outlining’ in Computer Asso- 
ciates’ Silverado, it permits 
field computations, filtering, 
sorting, and direct record re- 
trieval by key. 

4Views expressions are com- 
patible with /-2-3 syntax, in- 





cluding intelligent use of func- 
tion keys. Report Views and 
Crosstab Views permit other 
levels of analysis, sorting and 
summarizing one variable by 
another. Nine (@ functions and 
eight @ PRINT functions facili- 
tate using 4Views within /-2-3 


Output Row Column Anelysie Forwat 
Perfarm the XTAB analyse 
RAE Lit 


Output Monge: E1..218 


| 
ANE 
Uslqus 


Row: 
Pield.... 
Headers... 


WOVEOnawne 


Anelysis: 
Pie 


Records Included: 36 
Necords Excleded: @ 
Recorda Rejected: 1 


macros. Views are named and 
saved in files with the extension 
AVW. 

The name of the View itself 
doesn't appear anywhere on the 
serecn, a serious omission, es- 
pecially if you have multiple 
Views in a given application. 


Settings Go 


a [pres SLONS 


Colume: 
Pisld. 
Headers. 


Enabled 
iret 
Uslque 


Format: fatomatic 


Xtoh ame: 


Row Headers: 
Coleone Headera: 


Press Esc thee @ to view XTAB resulta 


23-Feb-88 62:36 Mt 


in Views’ Xtab function, the Analysis Field tells 4Views which field to summarize: 
the Analysts Operator and Divisor determine the way data will be summarized. 





Tumer Hall Publishing 

1020t Torre Ave. 

Cupertino, CA 95014 

(408) 245-9607 

List Price: $99.95 

Requlres: 5t2K RAM; two 
disk drives; Lotus !-2-3, Re- 
lease 2.0 or later. 

In Short: Anadd-in reporting 
and analysis product for /-2-3 
data. Not copy protected. 
CIRCLE 432 ON READER SERVICE CARD 


Files may be joined relation- 
ally on common fields. After 
the JOIN has been done you 
may delete fields from the 
View, including the fields on 
which the JOIN is based! 

The manual is the biggest 
failing. The mostly excellent tu- 
torial comes after seven chap- 
ters and is completely impenc- 
trable on the subject of report 
customization. A new manual 
will be distributed free to regis- 
tered users in May. ae 


Graphics Utility Performs Gray-Scale Conversions 


ge 


BY TOM STANTON 


Preproduction in desktop pub- 
lishing remains a haphazard af- 
fair. Previewing .PCX files 
with PC Paintbrush takes time, 
and you can't view the entire 
image. Screen capture may be 
common, but converting color 
to gray scales automatically is 
not. Text previewing could also 
be improved: most utilities are 
limited to screen-by -screen pag- 
ing and 25 lincs in EGA text 
mode. 

Collage. an assortment of 
utilities from Inter Media, 
comes close to answering these 
preproduction needs. 

SHOW lets you load and 
view .PCX files in color or 
black and white without running 
a paint or publishing applica- 
tion. SHOW accepts wildcards 


| of files screen-by-screen. 


There's also a zoom mode that 
doubles resolution, based on the 
file size. for examining detail. 
The file header identifies the file 
name und path so you know 
what you're viewing. SHOW 
should be standard issue with 
every desktop publishing pack- 
age on the market. 

SMOOTH lets you view text 
by scrolling smoothly, rather 
than screen-by-screen, and in- 
cludes a search string facility 
and a 7/8 bit toggte for high-or- 
der bits. 

SNAP, a memory-resident 
screen capture program, uses 
24K RAM andis called up using 
Shilt-PrtSe. Its menu has print 
screen, screen save, screen pal- 
ette, and a calendar. 

Using arrow keys, you can 
change colors in any application 
before saving the screen. SNAP 
will leave the application in the 


so you can review large groups | colors you select if you exit 


PC MAGAZINE 


without resetting, so you can try 
different screens in the selected 
palette. 

SNAP’s Gray Scale .PCX 
mode saves in black and white, 
converting colors to gray scales; 
there’s also an Inverse Gray 
.PCX format. The gray scales 
use 2-bit arrays, so there are 
only five gray levels possible. 
Images with large areas of simi- 
Jar color tend to blend together 
and lose gradation, so SNAP 
may have limited use on some 
color graphics. I found | could 
improve some screens using the 
palette utility to increase color 
contrasts, but even here there 
are only so many choices. One 
side benefit of the five gray 
scales is that SNAP files are 
much smaller than the average 
-PCX file and load faster in Ven- 
tura Publisher and PageMaker. 

Collage utilities are easy to 
use and well documented. They 
provide a good set of no-non- 
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sense tools for publishing. En- 
hanced gray scaling in SNAP 
would be useful, but otherwise | 
it holds up well against its com- 
petition. Pts 


Inter Media Inc. 

60 Plain Rd. 

Holtis, NH 03049 

(603) 465-3216 

List Price: $89.95 

Requlres: 256K RAM; one 
disk drive; EGA or VGA graph- 


ics; DOS 2.0 or tater. 

In Short: A suite of tools thal 
includes screen capture in color 
or with aulomalic gray scaling 
in .PCX format. Not copy pro- 
tected. 
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Doing Business Since 1980 A Division of CW Marketing, Inc. 


Purchase Orders Accepted — Ask for National Accounts 


Low Prices are BORN Here, \i/—_ 
RAISED Elsewhere! > < 


EXPRESS SHIPPING antl 
Che Greene 








SOFTWARE 


LogiMouse ... Call LogiMouse with Logi Cadd 
LogiMouse with Paint ..$ 89 Logi Buss Mouse with Logi Cadd 
Logi Buss Mouse with Paint .$ 89 LogiMouse with Publisher 

Logi Buss Mouse with Publisher $110 


Lotus 1-2-3 / Lotus Hal Bundie ~*~ = 4 Word Pertect/Word Pertect Library Bundie 
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Easy Extra $o WIS... : Chuck Yeager Adv Fight Simulator Chastmasier . 
Leading Edge W P WS Meg Vor 15 $5 see 55 Lets C Diagram Master 
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Webster New World Writer... \ : oO Turbo Tutor hess. : {n-A-Vision 
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Websier Thesaurus . . . Disk Optzor20...... Typing Tutor IV 
Word Perfect Pe Neca: a Ree 
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1-800-426-6659 


nnn —————— ORDER LINE 


Turbo PCXT wi640K & 1 Drive 
Turbo PC:-XT w640K &2Drves . 
Turbo PC: XT w640K, 1 Drive & 20 MG 
Turbo PC/XT w 640K, 1 Drve & 30 MG 
i PC 286 12 MHz Zero Wart State w'1024K, 
- TURBO PC/XT 1.2 Floppy Onve 


PC 286 12 MHz Zero Watt State w'1024K, 
ANT aimee . seep tla le 1.2 Floppy, 40 MG 


PC 386 16 MHz, 1 MG RAM, 1 Dnve, 40 MG . 


135 Watt Power Supply MonGraphics Card with Parallel Prnter Port 
Slide Case, AT Style Keyboard, Color Card w Parallel Pnnter Pot. 


ws “ttle 4-10 MHz Clock Speed, 
POOrSe SS | meer 
— 8 Expansion Slots Le a 


Color Monttor (RGB) 
Autosmich EGA Card 

0 Card (Senal Parallel} . 

VO Card (Senal’Clock Calendar) 
Enhanced Keyboard 3 
12008 Modem (INT) WSW 
1200B Modem (EXT) W'SW 
2400B Modem (INT) W'SW 
24008 Modem (EXT) WiSW 
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Pace an Order 1-800-426-6859 
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te Oder! up to © Saterday 9.00 am-1:00 pm 
7 pba Rene aoe ponmera * Order (602) 944-1097 
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$100 Sourcer Produces Order out of Chaos: 
Disassembles, Documents Machine Code 


BY ROBERT L. HUMMEL 


Sourcer, from V Communica- 
tions, creates documented as- 
sembly language source code 
and listings directly from either 
memory or from DOS program 
files with ease and intelligence. 
Not just a tool for assembly pro- 
grammers, Sourcer doesn't re- 
quire that you have a degree in 
computer science to operate it. 
In fact, you can turn out read- 
able source code for almost any 
program without knowing a 
thing about assembly language 
at all! 

Already destined to become 
a classic in the programming 
community, Sourcer offers sig- 
nificant benefits to many classes 
of users. For example, it can be 
used to clarify undocumented 
code or create source code when 
the original has been lost or is 
unavailable. A program sus- 
pected of being a **Trojan 
horse“ or of containing a **vi- 
rus’* can be disassembled and 
examined at the source code 
level for suspicious routines. 

Simply put, an assembler 
(like MASM) translates human- 
readable assembly language in- 
structions and data (assembly 
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You can set Sourcer’s analysis options—number of passes, remark printing, listing of 
segments—from the single. sereen control center 


making recreation of source 
code possible. 

But as anyone who has ever 
looked at a program with DE- 
BUG can tell you, assembly 
language programs can be horri- 
bly complex, containing mixed 
code and data, which makes a 
simple disassembly virtually 
impossible. Sourcer overcomes 
this problem using the same 
method that a programmer 
might: by tracing through the 


| execution of the target program 


and watching what it docs. As 
morc information about the pro- 
gram is collected, the analysis 
becomes more refined. The tar- 


A program suspected of being a “Trojan 
horse’’ or of containing a ‘“‘virus’’ can be 
disassembled and examined at the source 


code level for suspicious routines. 


code) into their compact, ma- 
chine-executable equivalents 
(machine code). Conversely, a 
disassembler performs the op- 
posite service: translating ma- 
chine code back into assembly 
code. Unlike BASIC or Pascal, 
in which a single instruction can 
generate many lines of machine 
code, assembly language enjoys 
a I:I correspondence between 
the source code instructions and 
the resultant machine code, 


get program may be examined 
by Sourcer's execution simula- 
tor up to five times in a single 
run. Each simulation provides a 
better picture of the actual pro- 
gram operation. 
Undocumented assembly 
code can be cryptic and unread- 
able. This isn‘t a problem with 
Sourcer. In addition to produc- 
ing the assembly code, Sourcer 
actually adds comments Io the 
listings! The comments include 





extra information on data areas 
accessed, I/O port activity, and 
some of the more-complex as- 
sembly instructions. as well as 
identifying most BIOS and 
DOS function calls by name. Be 
aware, however, that while all 


these comments help you see | 


what the program is doing, they 
don't tell you why. Analysis of 
that sort is still in the humun do- 
main. Sourcer's biggest benefit 
is that it performs the initial, 
mostly mechanical analysis of a 


program for you. On a large | 


program, this savings can add 
up to days or even weeks of pro- 
gramming time. 

Once the initial Sourcer run 
is completed, programmer in- 
sight can be added via a defini- 
tion file that allows the disas- 
sembly process to be refined, 
comments added, data struc- 
tures specified. and locations 
and variables named. The defi- 
nition file syntax used in the 
version of Sourcer that I tested 
(1.6) was unnecessarily com- 
plex. But a new version of the 
program, currently in beta test- 
ing. that will allow morc power- 
ful and grcatly simplified syntax 
should be available by the time 
you read this. 

Sourcer can disassemble the 


DOS .COM and .EXE program | 
file formats, overlays, device | 


drivers, and other binary file 
types. Many of these file types 
are recognized automatically. 
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Processor instruction sets sup- 
ported include 8086/87/88, 

80186/188, 80286/287, and 
V20/30. The protected-mode 
80286 instructions are also fair 
game, allowing disassembly of 


| OS/2 programs. 


In addition, with the pur- 
chase of the optional BIOS Pre- 
Processor, complete, comment- 
ed souree code listings of the 
BIOS for almost any IBM-com- 
patible computer can be gener- 
ated. Because the entry points 
and functions of many portions 
of the BIOS are known, these 
are identified on the listing auto- 
matically. Hackers should note 
that since IBM is no longer sup- 
plying a BIOS listing for their 
PS/2 computers, this may be the 
only way to get one. Note, how- 
ever. that in the current version, 
the instructions unique to the 
80386/387 processors are not 
supported. 

If you've ever had to exam- 
ine undocumented assembly 
code or were curious as to how a 
program worked, then Sourcer 
is a must. Now that I've tried it, 
Sourcer is up there on my list of 
programs that | simply won't do 
without. The technical support 
is great, and with a 30-day, 
money- back guarantee, you 
can't go wrong. Pi 


V Communications 

3031 Tisch Way, #200 

San Jose, CA 95128 

(408) 296-4224 

List Price: $99.95; BIOS Pre- 
Processor. $49.99; both, 
$139.99. 


Requires: 320K RAM, DOS 
2.0 or later. 
in Short: A disassembler that 


generates commented source 
code. Outstanding features and 
power with programmability. 
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FINISH FINANCIAL WORK 
MES FASTER. 


FVETI 


ntroducing Quicken* Version 2— 
absolutely the fastest, easiest way to 
write checks, keep financial records, 
track income and expenses, budget, 
and manage your cash flow. It’s ideal for 
business and personal use. 
Now, Finish Financial 
Chores in Seconds. 
Quicken completes your financial work 
5 to 8 times faster than ever before: 
= Analyze budget vs. actual expenses by 
month for 12 months: 4 seconds 
= Look up a check you wrote 1000 checks 
ago: | second 
a Wnte and print 20 checks and update all 
records: 3 minutes 
= Compile an itemized list of tax deduc- 
tions for the year: 3 seconds 
How can it be so fast? Quicken uses 
indexed files and speed-optimized C and 
assembler code — the very latest in 
high-speed technology. 


So Automatic, It Eliminates Work. 
Quicken’s fully automatic “macros” 
eliminate repetitious clerical work. Macros 





Quicken remembers the biils you forget. 


remember your bills, print your checks, 
and update all records automatically. All 
you do is sign the checks. 





In fact, Quicken is so automatic it reminds 
you to pay your bills even if you forget to 
use it! Simply turn on your hard disk PC, 
and Quicken's pop-up Billminder™ 
appears when you need to pay bills. 


No Need to Alter 

Your Bookkeeping Procedures. 
Quicken is easy to use because it works 
just like your checkbook. There’s no need 
to change your bookkeeping format or 
learn anything new —no accounting 
jargon, no “debits; no “credits” 

Quicken also comes with comprehensive 
on-line help, a complete manual, and free 
technical support. 





Here's what the critics say: 

“I've never seen such an easy-to-use 
manual or software that's so simple to 
use” Martin Blumenthal, inCider Magazine 


“Extremely nee and fast" 
er Dyson, Industry Analyst 


“Absolutely the best small accounting 
program made’ Bob Schwaback., 
Universal Press Syndicate 


New Features for Business. 

Quicken provides special sections for 
businesses covering payables, receiv- 
ables, cash flow forecasting, payroll, petty 
cash control and job, client, and property 
bookkeeping. 

If you're a doctor, property manager, 
accountant, consultant, or manage any 
type of small business, and you write 
checks, Quicken will save you time and 
money starting today. 







Quicken finishes 
all this in 
under 5 minutes! 


Free 30-Day Trial. 
Try Quicken. If you're not 100% satisfied, 
return it within 30 days and pay nothing. 


Specifications 

Software Computibility: Exports data and reports in ASCII. 
Also exports tn Lotus’ format with optional ransfer Uplity. 
Hardware Compatibility: All IBM® PC, AT,° PS/2° and 
compatibles with 256K RAM and DOS 2.00r lugher. All 
printers All monnors. Also available for Apple” Ie, lc 
and GS with most of the same features, 

Capacity: Number of bank accounts: unhnuted 

Number of transactions. unhmited. Maximum amounts: 
$9.999.999 99 Number of income/expense categories: 
250 with 256K, thousands with 512K RAM. 

Other: Not copy-protected. Checka are approved for all 
financial institutions in the U.S. and Canada. 


) Quicken 


NOT COPY PRUTECTED 
| “Thy Quicken for 30 Days Free! If not - 
\ completely satisfied, return Quicken within — 
30 days for a full refund (including $3.00 
shipping and handling charge). 
Call B00 624-8742 
lifor B00 46 848) 
Or send coupon with ‘em yment to: Intuit, 
| 540 University Ave., Palo Alto, CA 94301 
! (Check enclosed (No purchase orders) 
OVisa OMasterCard O Amex 














Card No,_ Exp. 
' Name 
Address. \ 
City. State 
Zip________ Phone. ! 
\ 


, 0 Quicken, $49.95 plus $3.00 shipping & 
handling. CA residents add sales tax. 
OOIBM version ag Apple Hversion 

015\" disk 0346" disk 
O Transfer to Lotus Utility (optional), $19.95 
| Current Quicken owners—Call our 800 
! number for upgrade information. 


_ “Intuit 





Harvard Graphics 2.1 Packs More Features 


BY ROBBIN JURIS 


If there was one business graph- 
ics task that Harvard Graphics, 
Version 2.0, couldn't do, you 
would have been hard-pressed 
to find it. But the mechanics of 
chart preparation aside, Version 
2.0 couldn't correct a problem 
that can undermine even the 
most well-thought-out presenta- 
tion: typing and spelling errors. 

With Version 2.1, Software 
Publishing Corp. has gone a 
long way toward solving this 
problem by adding a 77,000- 
word spelling checker. The vo- 
cabulary of this spelling checker 
is more extensive than those 
you'll find in many word pro- 
cessors, although it doesn't 
come close to the current lead- 
ers. Like most word processors, 
Harvard Graphics lets you cre- 
ate a personal dictionary of spe- 
cialized words. 

But that new feature is only 
one of Version 2.1's enhance- 
ments. Software Publishing has 
added 200 more symbols to the 
package's clip-art library. 





Version 2.1 also lets you 
save charts as symbols, which 
means that you can alter the 
size, shape, and individual attri- 
butes of a chart; move legends, 
labels, and pie slices; and situ- 
ate your chart anywhere on the 
screen in the same way you 
would a symbol. A data table 
feature lets you include in tabu- 
lar format y-axis data values for 
a given x-axis point in a bar, 
line, area, or high/low/close 


chart. If you want tochange the 
size of the x-axis and y-axis la- 
bels in your charts, a new fea- 
ture lets you do that as well. 
This upgrade adds support 
for General Parametrics’s Vi- 
deoShow, for producing slide 
shows and screen shows, Kur- 
ta’s IS/ONE Tablet, for modify- 
ing images; and three laser prin- 
ters—IBM’s Pageprinter and 
NEC’s LC-860 and LC-890. 
You can export charts and sym- 


Supply Costs 
monthly payments 
to Alaskan distributors 


Thousands 
a 


El 


Oowser 


GU Gores 1 
aoe wate 
Payaente rented te neerewt (hevemnd 


Sores? 


The map of Alaska is one of Harvard Graphics's new symbols. 


Plug-in PostScript for LaserJet I 


BY MITT JONES 


For all the talk about PostScript, 
you'd think a PostScript printer 
was some gee-whiz gizmo with 
gold cogs that has to be chris- 


tened with Dom Perignon as it | 


leaves the factory. 
QMS's JetScript PostScript 
Controller, distributed by The 


Laser Connection, reminds us | 


that all it takes to print Post- 


Script is a laser printer, a Post- | 


Script interpreter with a dedicat- 
ed processor, and lots of RAM. 
If you've got an HP LaserJet se- 
ties II, JetScript adds the other 
necessities. 

The Motorola 68000 proces- 
sor and 3MB RAM come on a 
full-length board that installs in 


your XT or AT. A small adapter | 





card installs into the LaserJet's 
slot to receive the PostScript 
Signals from your system. 
JetScript includes Adobe's 
PostScript interpreter (Version 
47.2) and the same 35 fonts Ap- 
ple ships with its LaserWriter 
Plus and LaserWriter II. Once 
it's up and running, you can use 
your LaserJet series Il either as a 
PCL printer—as you normally 
would—or as one of the fastest 
PostScript printers around. 
JetScript, coupled with a La- 
serJet series II, is the fastest 
PostScript printer we've tested. 
JetScript and Apple's Laser- 
Writer Il NT depend on a Mo- 
torola 68000 processor to han- 


| dle the PostScript interpreter, 


but each runs the processor at a 

different speed and transfers 

data at a different rate. 
Apple's II NT runs at 12 
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MHz and zero wait states, fast 
in comparison with the old 
LaserWriter Plus. But JetScript 
tuns at 16 MHz with one wait 
State and drastically improves 
the data transfer rate by staying 
away from the 9,600-bps COM 
port in favor of its own high- 
speed video transfer. 

The two printers finished our 
simple, single-font benchmark 
tests nose to nose, with both 
clocking in at 7.4 pages per 
minute. But in a real-world 
PostScript test—printing a four- 
page PageMaker document 
scattered with images and 
graphics on an 8-MHz IBM PC 
AT—JetScript flexed its mus- 
cles. JetScript printed the file in 
6 minutes 43 seconds initially 
and 4 minutes 33 seconds once 
the fonts were loaded into the 
cache; the LaserWriter II NT 
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bols to such desktop publishing 
programs as PC PageMaker, 
Ventura Publisher, or any pro- 
gram that can read encapsulated 
PostScript (EPS) files. PCy 


Harvard Graphics, 


Version 2.1 

Software Publishing Corp 

1901 Landings Dr. 

Mountain View, CA 94039. 
7210 

(415) 962-8910 

List Price: $495; upgrade from 
Harvard Graphics, Version 

| 2.0, $50; upgrade from Har- 
vard Presentation Graphics, 
Verston 1.0, $150. 

Requires: 512K RAM, two 
disk drives, DOS 2.0 or later. 
In Short: Onc of the best dedi- 
cated charting packages gains a 
spelling checker, more sym- 
bols, and other useful features. 
Not copy protected. 














The Laser Connection 
P.O. Box 850296 
Mobile, AL 36685 
(205) 633-7223 

List Price: $2,495 


Requires: HP LaserJet 

series II. 

In Short: A full-length adapter 
that transforms an HP LaserJet 


series II into a PostScript-capa- 
ble printer. 
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performed the same test in 9 
minutes 18 seconds and 6 min- 
utes 39 seconds, respectively. 
Allin all, JetScript is the an- 
swer to your problem if you 
need PostScript but already own 
a LaserJet series II. PC) 
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When you need to move quickly among programs and files, 
Software Carousel carries the load for you. 


Why get dragged down by that 
old PC technology? 

Despite the sophistication of today's 
PCs, there's one thing they still don’t do, 
And that’s work the way people work. 
eone from one task to another-from 

udgets to memos to phone calls and hack. 

So every time you need to change 
programs-or just look atanother file—it’s 
the same old, tiresome routine -saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you coulé 


wait for the “next generation” of computers. 


Or use Software Carousel, and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to 1-2-3 todBASE to DOS to what- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving —or wasting a precious 
moment of your time. Or your computer's 
memory. 


Ie works by creating a number of indepen- 
dent software slots to load your programs 
into. You get up to ten of these software 
slots, so you can load up to ten programs. 

Need to crunch numbers? Hit a key and 
there's your spreadsheet. Need your word 
pnocessor? Don't bother saving vour spread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. It’s like all 
your programs are “pop-ups,” justa hotkey 


away. 

Or load the same program into a few dif- 
ferent slots, each witha different file. Now 
go from one to another in an instant. 
Here’s the best part of all. 

You may have heard about some other 
“envinonment” programs that claim to do 
something similar to Software Carousel. 
But there are several important differences. 

First, they make you split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

Other environment programs work with 
only some software. lets Carousel 


v8 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that's complex, unfamiliar, with 
cramped little windows and strange com- 
mands. Software Carousel takes minutes to 
set-up just the way you want it. All your soft- 
ware looks and acts exactly as it always did, 
It's so downright useful, even IBM” 
recommends it, 

Evenas you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you'll agree, chat with this 


kind of speed, convenience, and next- 
generation performance, $79.95 isa small 
price to pay. 


Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions hy calling us toll-free. 

If, after thirty days, you're not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we'll gladly 
arrange for a refund of your purchase price. 


Software , $ 
1 &| Carousel’ /?”” 
SOFTLOGIC 


SOLUTIONS 
One Perimeter Road 
Manchester, NH 03103 
(603}627-9900 in NH 


Call 800-272-9900 


IBM 1s a registered trademark of #6 
International Busnes Machines Corporation 
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Introducing ACCPAC, accounting 
software for those who plan to grow 


A family of accounting solutions 
to meet your growing needs. 


ACCPAC® Easy Simple, inexpensive accounting 
software designed for very small businesses that plan to 
grow. To get you started immediately, it’s easy to install and 
has a friendly, colorful user interface. It also includes a 
chart of accounts, a broad range of pre-defined reports and 
very affordable price—just $89 per module. 

Start with the General Accounting module; you get 
customer and vendor balances, after-the-fact payroll, and a 
complete general ledger. Add the full Payroll module to 
automate paydays and produce the required government 
reports. 

And when your business grows, transfer your data 
automatically to the more powerful ACCPAC BPI 
Accounting. What's more, we'll give you $50 cash for each 
ACCPAC Easy module you trade up. Never before could such 
asmall sum make such a big difference in managing your 
growth. 





© 1987 Computer Assocutes International, Inc. 


(AOMPUTER™ 
SSOCIATES 


Software superior by design. 
Accounting « Spreadsheets « RDBMS « Graphics « Project Management Resource & Operations Management 


ACCPAC BPI® Accounting Provides a powerful 
full-function accounting system at an amazingly low price— 
just $395 per module. ACCPAC BPI Accounting is designed 
for small and medium businesses that need sophisticated 
General Accounting, Accounts Receivable, Accounts 
Payable, Payroll, and Inventory software. 

Tying these five modules together is an extremely 
friendly user interface in vivid sereen colors of your choice. 
Additional features include: “Suspend”—stop work in one 
module, complete a task in another, and return to the point 
where you left off; “Selector’—search, for example, a chart 
of accounts or customer list for forgotten data and transfer 
directly to a data entry form; and one-time printer 
configuration. You can also key in and edit batches of 
information, then post them to both the subsidiary and 
general ledgers simultaneously. 

When your business growth requires more industry- 
specific accounting modules, trade up to ACCPAC Plus. Your 
data can be transferred automatically and on top of that 
we'll give you $100 for each module traded up. 

For dealer or other information, call 
800-533-2070. In Canada: 1-800-663-6904. 
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* World's leading independent software company. 


* Broad range of integrated business and data processing 
software for mainframe, mid-range and micro computers. 


* Worldwide service and support network of more than 70 offices. 




















Sophco Touts Force lil 
As the Fastest dBASE 
Compiler Available 


Sophco Inc., of Boulder, Colo- 
tado, claims its Force II) is 
twice as fast as its nearest com- 
petitor among the currently 
available dBASE compilers. 

It also claims greater com- 


files are a tenth the size of those 
of other compilers. This is be- 
cause the compiler includes 
only needed subroutines, and 
those are in very compact as- 
sembler. 

The compiler allows for 2.1 


patibility with dBASE III Plus, | 
and says that its compiled .EXE | 


Summagraphics Makes Bit Pad Plus, $495 


| billion records per database, 
2,048 fields per record, and as 
| many arrays as memory can 
support. 
Other features you get with 
Force III are I/O directives, trig 
| and string functions, sound, for 
. next loops, extended data 
types, user-defined functions, 
and the ability to link to lan- 
guages that produce .OBJ files. 
List Price: Force III, $129. 
Requires: 256K RAM, one disk 
| drive, DOS 2.0 or later. Not copy 
| protected. Sophco Inc., P.O. Box 
| 7430, Boulder, CO 80306; (303) 
444-1542, 
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_ Electrostatic Tablet for CADD, Graphics 


Summagraphics Corp., of 


| Fairfield, Connecticut, set a 





standard for tablet graphics in- 
put devices with its Summa- 
Sketch. Bit Pad Plus, its latest. 
tablet, uses capacitive electro- 
Static charge ratio technology 
instead of the electromagnetic 
technology of the Summa-- 
Sketch. 

The tablet’s input location is 
absolute—clicking a certain 
spot on the tablet will always af- . 
fect the same area on the screen... 
You don’t position the cursor by 
pushing and lifting the stylus 
over the same area, as you do 
with a mouse. 

This property means you can 


place a template on the tablet | 
and use it for immediate menu | 
selection, rather than going 
through a menu hierarchy. 

Priced at $495, the tablet, 
comes with both a tip-click sty-. 
lus and a four-button cursor. It 
plugs into a serial port and 
works with CADD and drawing 
software supporting the bit pad _ 
standard. d 
List Price: Bit Pad Plus, $495. . 
Requires: RS-232 serial port, bit 
pad-standard software. 
Summagraphics, 777 State St. 
Extension, Fairfield, CT 06430; 
(203) 384-1344. 
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The $495 electrostatic Bit Pad Plus, from Summagraphics, uses charge ravo technol- 
Ogy 40 pointer distance doesn't change cursor position. 
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$995 Expo Adds the Time Dimension te 


Your Numbers with Graph Spreadsheets 


Leading Market Technol- 
ogles, of Cambridge, Massa- 
chusetts, has developed Expo, a 
program that displays a spread- 
sheet of graphs, letting you see 
your data as trends over time in- 
stead of lists of numbers. 

The $995 program has 
‘*Notebooks’’ that contain 
groups of related data and 
spreadsheet parameter files. Af- 
ter opening a notebook, you can 
add blank cells into which you 
can pull data or draw graphs 
based on formulas. Each note- 
book holds 64 graph cells. 

Data can be imported from | 
traditional spreadsheets, data- | 
bases, or any ASCII source. 

You can designate formula | 
cells to perform arithmetic, sta- | 
tistical, trigonometric, and cal- | 


culus functions on other cells. | 


There are macro and command 
file capabilities to automate op- 
eration. Expo functions can 
zoom, scroll, expand, and over- 
lay the plots. A cross-hair cur- 
sor lets you pinpoint numbers 
on the charts. 

There is a pipeline in Expo 
that allows you to run another 
program without leaving your 
session, and context-sensitive 
help is provided. 

List Price: Expo, $995. Requires: 
512K RAM, Iwo disk drives, 
graphics adapter, DOS 3.0 or later. 
Not copy protected. Leading 
Market Technologies, One Kendall 
Sq., #2200, Cambridge, MA 
01239; (617) 494-4747, 
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Leading Market Technologies’ $995 Expo performs spreadsheet-like functions on cells 
containing graphs to add the time dimension to data, 


Two Word Processors 
Integrate Graphics and 
Link by Using Hypertext 


Hypertext is the salient feature 
in Black Magic, according to 
NTERGAID, a new firm based 
in Bridgeport, Connecticut. 


| Black Magic’s hypertext lets 


you link documents with notes, 
references, replacements, and 
other documents. 

The $150 program can also 
integrate graphics with text with 
a screen-grabbing utility, dis- 
play screen graphics fonts, use 


macros, and overlay windows. 

NTERGAID has released 
public-domain programs in 
CGA, EGA, and Hercules 
graphics modes that allows oth- 
ers to read complex hypertext 
documents. 

Lifetree Software, devel- 
oper of Volkswriter, has an- 
nounced Total Word. Lifetree 
says the $495 word processor 
brings you personal publishing 
with its support of Hewlett- 
Packard or PostScript laser 
printers and their fonts. The 


{continues on page 52) 
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Word Processors 


(continued from page 51) 


adds to this claim. 


preview. 
List Price: Black Magic, $150. 
Requires: t92K RAM, lwo disk 








































later. Not copy protected. 
NTERGAID, 955 Conneclicul 


368-0632. 


List Price: Total Word, $495. 


8733 (in Calif.). 


Frontline Systems has pro- 
duced a spreadsheet compiler 
and add-in for Lotus 1-2-3 that 


tor of from 2 to 15, depending 
on spreadsheet complexity. 

Part of the speed comes from 
minimal recalculation tech- 
niques, but 3-2-7 Blastoff im- 
proves calculation efficiency by 
translating /-2-3 cell formulas 
into machine code. The com- 
piled spreadsheets run only in- 
side /-2-3 and can be altered, al- 
though changes to existing 
formulas will slow down perfor- 
mance, since the altered formu- 
Ja will then be interpreted by 
1-2-3 rather than the compiled 
3-2-1 Blastoff worksheet. 

§ eets compiled with 
3-2-] also have one-half to one- 
third the memory requirement 





drives, EGA adapter, DOS 2.0 or 


ability to integrate graphics also 


Also featured are a 300,000- 
word thesaurus, a 170,000- 
word dictionary, alternate key- 
board layouts for 250 scientific 
and technical symbols, prede- 
finable style sheets, and page 


Ave., Bridgeport, CT 06607; (203) 
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Requires: 480K RAM; one floppy 
and one hard disk drive or two 3¥%- 
inch drives; DOS 2.0 or later. Not 
Copy protected. Lifetree Software 
Inc. 4tl Pacific St., Monterey, CA 
93940; (800) 543-3873; (800) 831- 
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speeds up recalculation by a fac- | 


FIRST 


The Arche Rival 386 
Packs a 20-MHz PC 
Into Space-Saving Box 


Perhaps wishing to be known as 
the fast-food chain of comput- 
ers, or to someday have signs 
teading ‘‘over 10 billion sold,"’ 
Arche Technologies’ golden- 
arch logo resembles that of Mc- 
Donald’s, and its compatibles 
aim for speed. 

“*Fast’’ is the appropriate 
word when talking about 20- 
MHz machines. The Arche Ri- 
val 386 offers that speed in a 























of the same uncompiled spread- 
sheet. All /-2-3 functions are 
usable in the compiled version, 
unless you choose 3-2-/’s se- 
cure spreadsheet option, which 
hides all formulas. 
Compilation time is fast, 
too: Frontline says that compil- 
ing a spreadsheet takes only 
Slightly longer than it takes 
1-2-3 to load the same spread- 
sheet into memory. 
List Price: 3-2-1 Blasioff, 
$124.95. Requires: 384K RAM; 
one disk drive; 8087, 80287, or 
80387 math coprocessor; Lotus 
1-2-3, Release 2; DOS 2.0 or later. 
Not copy protected. Frontline 
Systems, P.O. Box 7408-Pt, San 
Francisco, CA 94120; (800) 451- 
0303, ext. 55; (906) 677-7t71. 
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The Arche Rival 386 offers 20-MHz 
speed in a small-footprint system box. 


6%4- by 17%- by 1614-inch box. 

Standard features include a 
14-inch, 1,000-line flat-screen 
monitor, a high density 5Y-inch 
disk drive, 2MB of memory ex- 
pandable to 16MB, and zero- 
wait-state interleaved 
memory, a 101- 
key keyboard, 
two parallel 

ports and two serial 
ports, cight expansion slots 
(two 4-bit, four 16-bit, and two 
32-bit), a Hercules-compatible 
board, a 5¥%- and 3%-inch disk 
controller board, and a 200-watt 
switchable power supply 
(110/220 V; 50/60 Hz). 

Options include 40, 65, 80, 
and 140MB fixed disks and an 
EGA monitor. 

Arche is bundling MS-DOS 
3.3 and GW-BASIC with the 
10/20-MHz switchable ma- 
chine. 

List Price: Arche Rival 386 
(single-drive monochrome system), 
$4,395; 40MB hard disk sysiem, 
$4,995; 65MB system, $5,195; 
80MB system, $5,795; EGA 
system, $600 extra. Arche 
Technologies tnc., 745 High S1., 
Westwood, MA 02090; (800) 422- 
4674, (617) 461-1111. 
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300-dpi CAT Scanner 
Attaches to Printhead 
Of a Dot-Matrix Printer 


Computer Alded Technology 
makes the CAT Scanner, which 
Snaps into an Epson- or Pana- 
sonic-standard dot matrix print- 
er and converts what it sees into 
.PCX, TIFF, or .PFF files. 

The CAT Scanner has reso- 
lutions up to 300 dots per inch 
horizontal and 216 dpi vertical, 
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The $195 CAT Scanner turns your dot matrix printer inta a 300-dpi scanner. 


and 128 gray levels with soft- 
ware-selectable contrast. There 
are two scan modes: line and 
halftone. The former is suited to 
technical drawings, while the 
latter is best for photos. 

The maximum scan area is 6 
by 36 inches on a narrow-car- 
riage printer and 12 by 36 on a 
wide-carriage machine. 

The unidirectional scanner 
comes with a half-length inter- 
face board and software that lets 
you zoom and scale images. 
List Price: CAT Scanner (with 
adapter card), $195. Requires: 
512K RAM; one half-length bus 
slot; EGA, CGA, or Hercules 
graphics adapter; Panasonic K X- 
P1080, t091, or 1092, or Epson 
MX, RX, FX, LX, EX, or LQ 
series printer; DOS 2.1 of later. 
Computer Aided Technology Inc., 
7411 Hines Pl., #2t2, Dallas, TX 
75235; (214) 631-6688. 
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$1,999 Minuteman 
Delivers 15 Minutes of 
1,600W Backup Power 


Para Systems is offering a 
power supply unit that gives you 
15 minutes of 1,600-watt back- 
up time and protection against 
brownouts, surges, spikes, and 
EMI/RFI interference. 

The $1,999 Minuteman 
MM1600SS/1 accepts current at 
117 volts and delivers 117 V 
plus or minus 5 percent in a syn- 
chronized sine wave when acti- 
vated by under- or overvoltage. 
Transfer to backup power oc- 
curs in 1 millisecond. 

List Price: Minuteman 
MM1600SS/t, $1,999. Para 
Systems tnc., P.O. Box 815188, 
Dallas, TX 75381-5188; (800) 238- 
7272, (214) 446-7363. 
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© 1988 Hayes Microcomputer Products, Inc. PO: Box 105203. Atlanta. GA 30348 
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The best qualified communications software. 
Put it to work for you. Call (800) 635-1225 for your 
nearest Hayes dealer. 


Hayes. 
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Dialing Aue Daily Weather Forecasts 


BY GUS VENDITTO 


You may not need a wcather- 
man to know which way the 
wind blows, but what about 
wind speed? Your radio station 
can give you the temperature 
and the chance of rain tonight, 
but that’s not much help if you 
need to know about the path of 
an approaching storm. 
Accu-Weather, a meteoro- 
logical service that supplies ra- | 
dio and TV news with forecasts, 
has linked its database with a 
forecasting program. Meta- 
comet Software’s Accu-Weath- 
er Forecaster will dial the 800 
number; download current sta- 





tistics: plug them into map, 
chart, and forecast modules for | 


most any location; and keep ar- 
chives of the reports. 

Although the CGA graphics- 
based program is about 2 years 
behind the state of commercial 
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software (the menu-driven in- 
terface is crude but easy to use), 
it nicely handles the daily down- 
loading chore with about three 
keystrokes, and then prepares 
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Accu-Weather Forecaster maps are derived from dow nluaded reports. 


Reset Switch Thaws Out Frozen PCs 


BY EDWARD MENDELSON 


When your keyboard seems fro- 
zen and not even Ctri-Alt-Del 
can thaw it out, it’s always bet- 
ter to use a reset switch than the 
big red power switch—if you're 
lucky enough to have one. IBM 
has never built a reset switch 
into its PCs, and the easiest way 
to add one is to buy Irata Sys- 
tems’ $24.95 Irata-Reset. 
Irata’s switch tricks the com- 
puter into thinking that the pow- 
er has been turned off and on 
again, while actually maintain- 
ing full power to all disk drives, 
boards, and other equipment. 
This is better for your machine 
and your temper than the big red 
paddle. A reset switch doesn’t 
produce the potentially damag- | 
ing power surge that you inflict 
on your system when you tum 
the power off and on again. 
Irata’s switch comes in two 
models. The $24.95 version for 
true Big Blue computers, from 





the PC through the Model 30, 


uses a tiny circuit board that 
plugs into the power supply 
connection. You need three 
very smali hands to install i, but 
patience helps. Boards for most 


clones are also available. 

You can also build a differ- 
ent but equally effective switch 
with only a few cents’ worth of 
parts. You'll find the method in 





trend analysis charts for baro- 
metric pressure, wind speeds, 
precipitation, cloud cover, the 
works. It will plot a forecast for 
the next 48 hours for every sta- 
tion that you inquire of. It takes 
about 2 minutes to fetch one sta- 
tion’s figures, which costs 
about a dollar. 

If you need to know about 
the weather, Accu-Weather 
Forecaster has far greater depth 
than CompuServe's National 
Weather Service reports. 

List Price: Accu-Weather 
Forecaster, $89.95 plus on-line 
charge of $.36. $.46, or $.56.a 
minute, depending on time of call. 
Requires: 256K RAM; CGA, 
EGA, or VGA; Hayes-compalible 
modem; DOS 2.0 or later. 
Metacomet Software Inc. , P.O. 
Box 31337, Hartford, CT 06103; 
(203) 223-5911. 
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PC Magazine, September 16, 
1986, page 340. 

List Price: Irala-Resel, $24.95; 
clone, $11.95. Irata Systems, 2562 
E. Giade. Mesa, AZ 85204; (602) 
926-7969. 
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Best Way Yet to Search PC Magazine 


BY JENNIFER ZAINO 


Ina perfect world, you wouldn't 
have to use the timeworn “hunt 
and peck”’ 
ticular review in your back is- 
sues of PC Magazine. With the 
arrival of PC-NDX, the world 
has become more manageable. 
PC-NDX indexes the 1986 
and 1987 PC Magazine product 
reviews, Productivity articles, 
Viewpoints, and letters. The 
massive databases are searched 
by a Clipper-compiled shell. 
You perform searches by en- 
tering one or two keywords re- 
flecting subject matter, author, 
product, and/or PC Magazine 


method to find a par- | 


category, and a browse screen | 


with a menu listing of the 
matching articles appears. You 
call up a table of contents by en- 
tering a volume and issue num- 
ber as the keyword. You use the 
Cursor Left and Right keys to 
select the year to search if both 
databases are installed in one 
subdirectory. 

You move the cursor bar in 
the browse screen to highlight 
each entry. Pressing the Enter 
key on a highlighted entry calls 
up the citation screen, which 
provides the title of the article, 
its page number, a list of its 
keywords, and an abstract. 

The program does have 
flaws. For instance, a search of 
the keyword *‘mouse’’ (for 
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1987) ignored at least one re- 
view in that category, while a 
search of some authors’ names 
did not always reveal ali the arti- 
cles they had written. 

For the most part, though, 
the searches are quick and accu- 
rate. PC-NDX is perfect for 
those who need to get their 
hands on a PC Magazine review 
with a minimum of fuss. 

List Prices: 1986 PC-NDX, $8; 
1987 PC-NDX , $9; 1988 PC-NDX 
(to be available quarterly), $19. 
Requires: 256K RAM, two disk 
drives (hard disk recommended), 
DOS 2.0 or later. Not copy 


| protected. PC-NDX, Mishawaka, 


IN, 46544; (219) 256-1045. 
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Introducing Paradox 386. 
Optimized for 386 environments 
and up to 5 times faster 
than Paradox 2.0 





esigned exclusively for 

80386-based systems. 

Paradox® 386 runs up to 
5 times faster than Paradox 2.0. 
It's that much faster because it 
accesses your full linear address 
space, which in English means It 
uses all the memory you or your 
company paid for when you put 
together your 386 systems. 

With Paradox 386, the old 
640K limits are a thing of the past. 
“Sottaare Diguat Rating Report, March 1986, dy 1987 
““Cuntomer sabslaction is ew main cancer, 1 within 60 Gays of purchase Ia product 
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DOS environment 
and is a modern must 
for power users con- 
fronted with very large 
tables (tens of thousands 
of records or more) 
and/or large applica- 
tions. Paradox 386 
makes more ambitious 
mainframe-type applica- 
tions feasible on the PC 
because it addresses up 
to 16 megabytes of 
memory. 

But back to speed. 
Paradox processes data 
32 bits at a time instead of just 16 
bits at a time. so you race rather 
than run. 


Paradox 2.0 and 386. 

The same but different 
Paradox 386 gives you all the 
functionality, power, and flexibility 

that earned Paradox the Software 
Digest top-rating for PC relational 
databases* Like Paradox 2.0, the 
all-new Paradox 386 gives you 
the speed and power to: 
* Query multiple tables simultaneously 
¢ Use an unlimited number of 
selection criterla 
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« Do pattern matches and relational 
operations on tables with up to 
2 billion records 
And Paradox 386 makes fast work 
of big operations like: 
* Retrieving data with iarge single 
or multi-table queries 
« Paging through screens of infor- 
mation as you view large tables 
« Sorting tables with several 
thousand records 
« Developing applications with the 
Paradox Personal Programmer 386 
« Running large memory-intensive 
applications 


Paradox 386 also lets you share 
data on local area networks with 
workstations running different 
network versions of Paradox. 


Make the most of your fast 
new 386 hardware with our 
fast new 386 software 

Get up to speed with Paradox 
386. Your 386-based system has 
the racing engine, Paradox 386 
is the racing fuel. 

For information on upgrading 
from Paradox 2.0 to 386, call 
(800) 543-7543. 


60-Day Money-back Guarantee** 


For the dealer nearest you, 
a brochure, or to order, 


Call (800) 543-7543 
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Micrografx Designer: The Best 
PC Graphic Design Tool Around 


oy 
‘é a HANDS ON 


BY GERARD KUNKEL 


Just when the Macintosh is 
wooing acsthetically-minded 
PC owners with hi-res color 
graphics, Micrografx has taken 
the PC a giant step forward in 
design graphics with Micro- 
grafx Designer. This $695 vec- 
tor-based drawing package 
brings tools usually found only 
on dedicated graphics worksta- 
tions and Macs to the PC. 
Running under the Microsoft 
Windows, Version 2.0, operat- 
ing environment (a Windows 
tuntime version is supplied), 
Designer provides a full toolbox 


of drawing aids that are really | 


useful only with EGA or VGA 
graphics and only on a machine 
sunning faster than 6 MHz. 

Designer does not do 3D, is 
Not a desktop publishing tool, 
and is certainly not a paint pro- 
gram. It can't compete with Au- 
toCAD and other top-dollar 
CAD programs. Designer is the 
best drawing 100] yel for logos, 
special graphics effects, and 
package design. 

There are the conventional 
drawing tools, like lines, boxes, 


Good Numbers Smooths Text File Convers. 


PEL essosoy | 
PE HANDS ON 


BY PETER LOSHIN 


If you’ve ever had to crunch 
numbers from a computer re- 
port, you know how galling it is 
to have to rekey the report. 
Good Numbers, from Creative 
Synergy Corp., eliminates this 
data entry chore, as well as the 
risk of entry errors. 

Good Numbers converts any 
ASCII report file you can get 
onto your disk into PC-usable 
formats. Source files can be any 
ASCII file, as long as there are 
no records longer than 255 char- 
acters; output is to worksheet 
files (.WKI, .WKS, .WRK, 


FIRST 


rectangles, circles, and arcs. 
And there are polylines, parabo- 
las, bezier curves, object ar- 
fays, object rotations, object 
mirroring, object grouping, and 
object connection. 

The display rulers bordering 
the top and left side can be set to 
different degrees of unit mea- 
sure, whether you want inches, 
centimeters, picas, points, or 
decimal inches. 

Two-dimensional rotations 
are possible, as are linear arrays 


Desioner 


LOOKS 


of one or a group of objects. 
Designer works in layers 
and uses color. This lets you 
create full-color images and 
overlays for traditional printing. 
Designer supports the Win- 
dows fonts and some printers’ 
fonts. However, there is no way | 
to interactively highlight and | 
edit text while displayed with | 
the art. In fairness, Designer’s | 
use of a text-editing window for 
any text additions is superior to 
the meager support in most de- 
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Micrografx Designer's clip art includes maps. The U.S. map is grouped as individual 
states, so sizing, moving, and color changing can be performed on any state. 


-WR1), ASCH comma-delimit- 
ed (for database work), .DIF 
(column- or row-wise), or .PRN 
files. 

You create masks that screen 
out unwanted rows and columns 
of data, use entire lines as head- 
ings, and set column titles for 
the columns you use. 

Good Numbers does a sim- 
ple job and does it quite well. 
It’s easy to use—following the 
Sparse manual, anyone can con- 
vert a file within minutes of in- 
Stallation. Using Lotus-style 
menus, Good Numbers goes 
further by adding features such 
as auto-loading if there is only 
one mask file in the directory 
and double-prompting when 





you try to exit without saving. 

Nice touches include data 
format options for currency 
mark translation, control char- 
acter search and removal, and 
line-by-line viewing and verifi- 
cation as the program translates. 
The current version doesn't 
handle numeric character fields 
like ZIP codes well, since num- 
bers are assumed to be values 
(Version 2.5, currently being 
tested, addresses this and adds 
other useful features). 

Good Numbers will seem 
like manna from heaven for ev- 
eryone who’s struggled with the 
awkward data-importing func- 
tions in /-2-3, dBASE, and oth- 
er applications. PCy 
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(214) 234-1769 

List Price: $695 

Requires: 5]2K RAM, two 
disk drives (hard disk recom- 
mended), a graphics display 
adapter and monitor, DOS 2.0 
or tater. 

In Short: A top-notch graphics 
design software package. Not 
Copy protected. 
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sign programs, but Designer 
cannot wrap any text (multiple 
lines have to be entered one at a 
time), and changes to a font size 
make you lose your positioning 
edits. 

Designer and its sister pro- 
grams, /n*a* Vision, Draw, and 
Graph, ail share the .DRW file 
format. But you can save De- 
signer files to the .PIC raster 
image format. 

Whereas paint programs 
were a good introduction to 
computer imagery and fine for 
creating illustrative art, Design- 
er is the first truly productive 
design tool for creating mechan- 
ical or technical artwork. 


ons 


Se ant 
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Good Numbers, Version 2 
Creative Synergy Corp. 

2839 Paces Ferry Rd., #320 
Adanta, GA 30339 

(404) 438-0033 

List Price: $189 

Requires: 256K RAM, DOS 


2.0 or later. 
In Short: A data conversion 


utitity that can translate ASCII 
files into other PC-usable for- 
mats. Not copy protected. 
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Quattro: The Professional 
Spreadsheet, for people whod 
switch than fight 


rather 


he switch is on. Peopie and 
T companies are switching from 

1-2-3° to Quattro” because 
they'd rather switch than fight the 
problems, complications, limitations, 
and extra expense of 1-2-3. 

Spreadsheet users are seeing what 

they get right now with Quattro for 
only $199.95 and are realizing that to 
go the 1-2-3 route they’li find them- 
selves paying $495 for it, then adding 
Lotus Learn,” Lotus Speedup,” and 
Lotus HAL*® ($150), which means 
$645.00 or nearly $450 more than 
Quattro. Ouch! to either your wallet 
or the company’s budget. Why do it? 


They're switching to Quattro 
because it doesn’t waste time 
Quattro’s intelligent recalc means 
that it only recalculates affected ceiis 
instead of recalculating every cell the 

way 1-2-3 does it (uniess, you've 
added their Speedup). Time counts 
too—and if you want to save yours— 
switch to Quattro. 


There’s everything to gain 
and nothing to lose 

If you already know a lot about 
1-2-3, you already know a lot about 
Quattro. You're not faced with learning 
a new program because Quattro can be 


made to respond to commands like 1-2-3, 


but with much better, faster results. 

You not oniy bring your 1-2-3 
knowledge to Quattro, you also bring 
your 1-2-3 files to Quattro. Quattro 
understands them and lets you con- 
tinue to work with them—and easily 
produce presentation-quality resuits. 

Switching to Quattro means you're 
not In a holding pattern waiting for the 
much-announced but never-delivered 
1-2-3 Version 3.0. Quattro lets you 
act now. 

Switching to Quattro means you 
avoid lengthy and complicated 1-2-3 
instaiiation procedures. Quattro senses 
the kind of hardware you have and 
instaiis itseif automaticaiiy. 
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It’s easy to learn and 
it’s easy to switch 

Quattro is easy to learn, whether 
you're just starting with your first 
spreadsheet or you're switching from 
1-2-3. It’s only $199.95 and, because 
it’s from Boriand., it has a 60-day 
money-back guarantee.* You'll enjoy 
the switch to Quattro. Why fight it? 
Includes both 5¥s” and 3%” diskettes 


60-Day Money-back Guarantee* 


For the dealer nearest you, 
a brochure, or to order, 


Call (800) 543-7543 


BORLAND 
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6€ Quattro offers great control 
over graphs—now users don’t have 
to go to a separate package to 
create business presentation 
graphics.” 

Steve Owens, Price Waterhouse 


“With Lotus 1-2-3, I had to use a 
third-party program to annotate the 
graphs .. . | wasted a lot of time 
... But with Quattro, annotation 
and printing is integrated.” 

Bill Todd, Siemens GammaSonics, Inc. 


**| find recalculation speed with 
Quattro to be more than twice as 
fast as with Lotus 1-2-3," 

Doug Cobb, President, The Cobb Group, Inc. 


“| prefer the flexible Borland menu 
system to the Lotus 1-2-3 menu, 
and | plan to change all my macros 
using Borland's menu system.” 

Ron House, Western Union 


“Those who are considering pur- 
chasing 1-2-3 will be better off 
with Quattro. 

John Walkenbach. InfoWorld 99 
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VCN 
Concorde, 
Version 3.0 


PC’s Limited 
System 300 


Wildcat!, 
Version 1.10 


a nee 


VCN Concorde, Version 3.0, offers many new 
features, including desktop publishing support 
through the TIFF and PostScript formats, VGA 
support, and full capabilities for creating busi- 
ness graphs, images, text, and self-running 
desktop videos. The new version also has en- 
hanced text functions, more objects, and a new 
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VCN Concorde, Version 3.0, has full capabilities for creat- 
ing husiness graphs and self-running desktop videos. 


database. VCN Concorde, priced at $695, is 
available to registered users for $125. Visual 
Communications Network Inc. , Camhridge, 
Mass.; (617) 497-4000, 


Dell Computer Corp. has replaced its PC's 
Limited 386-16 AT compatible with an en- 
hanced PC's Limited System 300. The new 


models, which have a base price of $4.299, add | 


support for optional VGA monitors and 3'4- 
inch disk drives, and incorporate the new Dell 
System Analyzer. In addition, Dell has an- 
nounced an enhanced version of Microsoft's 
DOS 3.3, which features 15 utility programs 
exclusively for Dell customers. The new ver- 
sion is priced at $119.95. Dell Computer 
Corp., Austin, Tex.; (512) 338-4400, 


The Brooklyn Bridge, Version | .5, adds five 
new utilities, including four DOS utilitics 
(MOVE, REMOVE, COPY, and BACKUP) 
and Run, a new Brooklyn Bridge utility that 
provides for dual independent processing. The 
Brooklyn Bridge is priced at $129.95, regis- 
tered users can upgrade to Version 1.5 for $10. 
White Crane Systems Inc., Norcross, Ga.; 
(404) 394-3119. 


Mustang Software has released Version 1.10 of 
its Wildcat! bulletin board system. The new 
version supports additional file transfer proto- 
cols and offers a Live Program option that al- 
lows Wildcat! to run other applications from 
outside the program code. Wildcat!, priced at 
$129, is available to registered users free of 
charge. Mustang Software, Bakersfield, Calif.; 
(805) 395-0223. 
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Registered users of Microsoft Word 4.0, Net- 
work Version, who license a minimum of one 
Master Pack and three Network User Manual 
Packs are eligible to receive a free copy of Bro- 
derbund’s ForComment. The network version 
of ForComment, normally priced at $995, sup- 
ports up to 16 users. The network version of 
Word 4.0, which includes a coupon for For- 
Comment, has a retail price of $750 for the 
master pack and $150 for each user pack; regis- 
tered users of previous network versions can 
upgrade for $75 for the master pack and $40 for 
each user pack. Microsoft Corp., Redmond, 
Wash. ; (206) 882-8080. 


Vendex Pacific has begun shipping a memory 
upgrade kit for its HeadStart XT. The kit, 
priced at $99.95, gives users an increase of 
RAM. from 512K to 768K. Also, Vendex is 


Vendex Pucific is now offering a 256K memory upgrade kit 
te. customers of its HeadStart XT compatible. 


now bundling its new $99.95 HeadStart 
Mouse with Logitech's Paint Show graphics 
software at no additional charge. Vendex Pa- 
cific, Great Neck, N.¥.; (516) 482-4255. 


Conographic Corp. has introduced a Lotus 
1-2-3 driver, free of charge, for its ConoVision 
2800 graphics system. The driver displays 180 
columns by 40 rows of a spreadsheet in a single 
screen. The ConoVision is priced at $1,195. 
Conographic Corp., Irvine, Calif.; (714) 474- 
1188. . . db/LIB, Version 2.0, is fully com- 
patible with Microsoft's QuickBASIC 4.0, 
providing two additional libraries of program 
development routines for use with QuickBA- 
SIC. Version 2.0, priced at $139, is available to 
registered users of Version 1.6 for $25. AJS 
Publishing, North Hollywood, Calif.; (818) 
985-3383. 
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e e e e Because at 
DMP, our systems engineers design 
computers around the needs of the 
discriminating shopper, not the im- 
pulse buyer searching for acheap, no 
frills clone. 

The one who knows the value of a 
dollar... and what he should get for 
it! 

That's why all DMP sys 
tems are packed with more 
standard features than any 
others currently available... 
bar none! 

So go ahead, compare for 
yourself. Then make DMP 
your choice. 

The Smart Choice. i 

Looking forward to serving 
yourneeds... 


12" Htrea 


Keyboard 








Pap , 
C¥aP sf 0 
= é 


System without monitor........ 
System with Samsung CGA color monitor .. 


Wm. “Bill” Wagstaff System with NEC Multisyne Il EGA monitor. 
Vice President - System without herd disk drive 
Customer Support Base System .. 
























































16/20 Mbz 386 Motherboard 
Intel Processor, D Wait States 
40MB Hard Disk Oaxs (28ma) 
1.2MB Floppy Diak Orive 
80388-20 Dual Speed Processor 


80367 Co, 


512K RAM Mem 

AT-atyle Case - Nicke-platad, Balge 
Turbo, Powar and Olsk LED Lights 

Heavy Duty 

‘urbo Speed Switchability 

Audio Speaker 

Clock GSiendar with Battery Back up 

Hardware Reset Switch 

8 Hardware Expansion Slots 

Herculas-compatibla Monochrome Graphics Card 

1D2 Key AT-style Keyboard with LED lights 

Hard Cu Roctoarn Dus 
Keyboard Keylock w eye 

Parallel Panter Port 

48 Hour Burin and Pisapostic Testing 

100% 1BM Compatibili 

Comprehensive 1 Year Parta Gu) Labor Warranty 

1 Year Free Technical Suppo! 

Cor Component: tevel | Documentation 













ssor Rasdy 
(t, Monochrome Monitor with Til/Swivel Base 


200 Watt Switching Power Supply 


Disk Controltera 









System without monitor. 
System with Semsung CGA color monitor... 
System with NEC Multisync Ii EGA monitor . 
System without herd disk drive............ 
Base System 





6/12 Mhz 286 Baby AT Motherboard 

© Wait States 

Phoenix Bios - #1_In Compatibility 
»_ 40MB Hard Disk Driva 

1.2MB Floppy Diak Drive 

80286-12 Dual Speed Processor 

802B7 Go processel Resdy 

12° Htraa 

Baby Atanie Gane Nickat pisted, Baig 

Baby AT-atyie Case - Nicka a 

Turbo, Power and Diak LED f 

Rioayy guy 20 200 Watt Switching Power Supply 

dio 

Clock Geiender with Battery Back-up 

Hardwara Reset Switch 

8 Hardware Expansion Slota 

Hercules-compatible Monochroma Graphica Card 

102 Kay AT-atyle Keyboard with LED Lights 

Hard Dlak and Flop 
. Kayboard Keylock with 2 Keys 

Paraltel Printer Port 

48 Hour Burr-in and Diagnoatic Testing 

100% IBM Compatibility 

Comprehenalve 1 Yeer Paria and Labor Warranty 
. 4 oar Frea Technical Support 

pa 


L Monocnrors Monitor with TiltySwivel Base 
* 4086K Maximum 


ighta 


Diak Controllers 


vel Documentation 
acm 





@ Discount Micro Products int. © Discount Micro Products Inc. @ Discount Micro Products Inc @ Discount micro Products inc. @ Discount Micro Products 


Corporate 
Inc @ Discount Micro Products. Inc. 





Government & Educational Purchase Orders Welcome With 
@ Discount Micro Products 


inc. @ Discount Micro Products 


© Discount Micro Products inc. © Oiscount Micro Products. inc @ 





count Micro Products. Inc. @ Discount Micro Products, Inc. @ Oiscount Micro Products, Inc 


e pleck & Decker @ Chevron Oil 
a Coca Cola a rank World Sarvice 
a Ranke Davia e 
Chermeceoticals e 
a line Cosmetics a Meritt 
a NG Corporation a General Foods 
a Honaywell a 3M Corporation 
@ Proctor & Gambie a TRW Corporation 


as well as thousanda of other major corporation: 
governmental branches, aducational inatitutiona and an: 
user 


ty, Work 7 





ouP uses only the highest ‘quelity, stete-of-the art 
“ components svsilebie in each sys- 
os mmm tem built Absolutely no cost 
» sheving substitutes used. 
. Trsined technicians individuet 
a fyassemble, burrin snd bench- 
, test each system In our huge 
assembly end lab fecilities undersome of 
the most exscting, palnstsking quslity 
control atenderda In the Induetry todey. 
No shortcuts. 
And best of eil, they're mede In the USAI 
You can trust OMP for quelity, rellebility and work 
manship. 





Nothing le worse than quastions without 
anewers. Enter DMP’s technical support staff. 
Friendly and well trelned, each “tech's” goel 
is to offar responsive solutions to customer 
probiems 
You'll notice this DIP advaniage! 


Custom System Configurations 


Don’t see the exect system you've been 
thinking of? 

A DMP repreeentative can help you design 
one around your demending specifications. 

Just ask! 


DMP stocks funiareds a co-processors, 
modems, memory upgrades, tepe beckups and 
other peripherals end eccessories to put all 
the options in your hands. 





DMP warrente your sys- 
tem to be free from defects 
in materials or manufac 
ture for e period of 1 year 
from dete of invoice. 

Ask your DMP represen- 
tative for detelis. 





«m_TENn svEaen* 





Our customers ssked tor It, now DMP offerait... it's 
DMPs encnlng Saar. program An eesy inexpensive 
wey to sdd sddlitions! warrenty coverage to sny sys- 
tem purchssed trom DMP. 

For e nomins| chsrge, OMP wilt werrent your sys- 
tem to be tree ot detects in meteris! or manutecture 
for en sdditions! yesr... parts snd Isbor included, 
There sre no deductibles snd It Is entirely transferr- 
eble. Certein restrictions epply. 

Protect Hour investment, esk your OMP reprasen- 
tetive tor deteiis, 















4.77/10 Mhz 8038 XT Motherboard 





Fase "| ad Tuvhn 5 Phoenix Bios - #1 In Compatibility 
nz 28 ; \ 3e0KB Poppy bisk De 
8/12 Mhz 286 AT Motherboard ‘ ve 
: Bian : be gael Spee nae 
‘ . s 
\ LORE tiara Disk Dive’ npantoety «12° Herea TTL Monochrome Monitor with Tilt/Swivei Base 
1.2MB Floppy Disk Drive + 258K RAM Memory: 1MB Maximum 
80286-12 Dual Speed Processor \ XT-style Case - Nickei-plated, Slida 
80287 Co-processor Ready «Turbo, Power and Diak LED Lighta 
12° Heres FTL Monochrome Monitor with TilySwivel Base Heavy Duty 150 Watt Switching Power Supply 
Btandera AT-sve Ca Nickel-plated, Bei; eigox ettondor with Gattery Back-up 
incar fa Se - 
Turbo, Power and Diak LED Lights yy 8 Hardware Expansion Sicta 


Hercules-compatible Monochrome Graphics Card 
Composite Video Adaptor 
CGA Coior Graphics ‘Adaptor 
Microsoft Bus Mouse-compatible interlace 
Paraliei Printer Port 
Game Port 
Light Pen inierface 
Serial RS232C Port 
Hard & Floppy Disk Controllera 
86 Key XT-atyie Keyboard with LED Lights 
ae Hour Burtrin and Diagnostic Tealing 
100% IBM Compatibilit 
Comprehenalve 1 Year Parta & Labor Warranty 
1 Year Frss Technical Support 
Complets Componsnt-level Dacumentation 


» Compiete system price 
System without monitor. 2 


System with Se neungiG 
System with NEC Multisyne 11 EGA monit 


+ Heavy Duty 200 Watt Switching Power Supply 
s Audio Spaaker 
» Clock Calendar with Battery Back-up 
\ Hardwara Resat Switch 
\ 8 Hardware Expansion Slota 
\ Hercutes-compatible Monochrome Graphics Card 
\ 1062 Key AT-atyle Keyboard with LED Lighta 

Hard Olak ‘and’ Floppy Diak Controliera 
. Keyboard Keylock with 2 Keys 
‘ Povaiiel Printer Port ‘ 
48 Hour Burn-in and Diagnostic Teating a 
100% 16M Convpatieltty, H 
Comprehensive 1 Year Parta and Labor Warranty 
1 Year MG Technical Support 
Compists Compo te favei Documentetion 


Complete system 


Syatem without monitor. 
System with Semsun CGA color monitor . 
System with NEG Multisync il EGA monitor . 
System without herd Ga give? System without herd disk drive. 
Base System .. Base System . 


c. © Discount Micro Products, Inc. © Discount Micro Products A 
‘© Products, Inc. © Dtscount Micro Products, Inc. @ Dts~ i 


Discount Micro Products, Inc. © Discount Micro Product : 












“Technology Everyone Can Afford *’ 


To Order Call TOLL FREE 


DMP wants you to be completely satisfied with 





every system purchesed. It must be ss we advertised onn-Dr¢c-TH 
it to pe and wre you expect ea If enysayatern Is ‘ 

unsetisfectory, simply call fore return authorization 3600 Busy 
number(RM within 0 days from invoice date fora (343) a77 if 800 Lines Are 


(313) 477-4351 For Deaier Inquiries 


credit, refund or replacement... guaranteed!* 





pep earna it recctation Senay peeee (313) 477-2903 Fax Line 


day. 


100% 
GUARANTEE 
OF 
SATISFACTION 







(313) 477-4308 Corperate, Government & Education Inquiries 
($13) 477-2774 For Customer Service & Order Tracking 
(313) 477-2793 Technical Sepport & Shipping 


(313) 477-0311 BBS Line (Bulletin Board system) {fi § 
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4.77/10 Mhz 8088 XT Motherboard 
Phoenix Bios - $1 In Compatibility 
30MB Hard Dik Drive 
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i Litres TTL Monochrome Monitor with Tit/Swive! Base 
288K RAM Memory- 1MB Maximum 
Minl AT-style Case - Nickel plated, Baige 
Turbo, Power and Diek LED Lighta 
Hardwara Reset Switch 
Hardwara Turbo Switch 
Heavy Duty 150 Watt Switching Power Supply 
Audio Spaaker 
» Clock Calendar with Battery Back-up 
\ 8 Hardware Expansion Slota 
‘ Rarculss-computinie Monochrome Graphics Card 
\ Composite Video Adaptor 
CGA Color Graphics Adaptor 
Microsoft Bua Mouse-compatible intertace 
Parallel Printer Port 
Game Port 
Light Pen Intertaca 
Seriai RS232C Port 
Hard & Fioy poy Oisk Controliera 
102 Key ar je Keyboard with LED Lighta 
48 Hour Bur r-in and Olagnostic Teating 
100% IBM Compataillty 
Comprehenalve 1 Year Parts & Labor Warranty 
1 Year Free Technical Support 
Complete Component-level Documentation 


plete sy: stem price. 


System ‘without monitor, . 
System with Semsung CGA coior monitor 1 
System with NEC Multisync Il EGA monitor. 1 
System without herd disk drive....... 
Base System............ Sees 







(4-800-727-8646) 
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Mondey thre Friday 
9:00 am. to 7:00 p.m. EST 
Saturday 
10:00 am. to 3:00 pm. EST 
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When you purchase a syatem from DMP, you TERMS: LIPS, COD orders sre FOB Discount Micro Products facility-cash, cashiers Special Priority | 
get much more than boards and chips. You get Perel eli pe abner Rp ae BAG be aah Hankey Delivery Service 
a team of dedicated professionals who atand waar. Prices and evaiabiy subject change, wihout noha Michigan Lessa epee pap so | .) 
behind each and every systam...and the cus- poaidante add 45 caies lox, mers at sider $100:/a0d $5 paaing fer proceneg purchase Gayl Consut your OMP represente- 
tomers who purchase themi coats are oxtra As tor computer systeme may apply Purchaso tive for overnight and “2nd dey” 
net 18 terme only. Al Rjueanapeconed ‘Air retume must be freight prepaid insured & end parvery snveiere in the Us! 


ampanied by a valid AMA ® secured trom OMP’acustomer earvice departme! 
pastaaene 


1506 reat restocking fes applied to retums and joie 
ments payable fo Sisceent mire Protects, nc. o 
shipping, handling and Insurance charges, a 


Miero Produ 


call Now! 


There's no better time to discover the DP 
advantagei 
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Ine. e 32210 Eight Mile Road e 
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| Microsoft Words 


Agreement inside before opening 


Amazing Facts | 


“In order to initiate communi- 
cations (‘‘log on’*) to a BBS, 
you cail the BBS, turn on your 
modem, and press a sequence of 
keys.” 

—Computer Shopper, Feb- 
ruary 1988 


Amazing Facts I! 


“*The (deskside] Fiexarm 
Swing Cradle can accommodate 
virtually every PC or mainframe 
that’s on the market."* 

—tLyben Computer Systems 
catalogue ad for system/moni- 
tor stand 






Amazing Facts Ill 


‘Since IBM introduced its first 
PC in 1981, the original operat- 
ing system from Microsoft, 
MS-DOS, has ruled. Short for 





“Designed spec tfic ally for hard dist and critcal-use basmess systems."' reads the ad- 
vertisement for this Topas uninterraptible power sapply backup anit. Must be a hard 
disk card tucked away inside the computer. 





Just below the sealed flap of the envelope containing Microsoft MS- 
DOS 3.3 is the warning **Carefully read the Microsoft License 












this pack!"* 





**data operating system,”" DOS 
is the brains of a PC." 

—Seattle Times, Jonuary 
25, 1988 






Amazing Facts IV 





“*These difficulties (with Ban- 
kamerica’s Masternet account- 
ing system) were caused by 
slow run and response times, 
communications problems and 
leaky disk drives, according toa 
former Bankamerica employ- 
ee.” 

—ComputerWorld, Febru- 
ary 1, 1988 












Amazing Facts V 


**The $4895 Artisan Model 
1023 handles A- to D-size draw- 
ings on cut-sheet paper and 
film, plotting 30 ips at an accel- 
eration rate of two gigabytes.” 

—Computer Graphics 
World, February 1988 






















Campaign Notes ’88 


“*At the heart of the Dole cam- 
paign’s New England operation 
is a 16 MHz Compaq 386. The 
organization has added a 130 
Mbyte hard disk for tape backup 
to complement the 4M bytes of 
RAM inthe Compag.”’ ; 

—PC Week, February 2, 4 
1988 













Spelling 
checker not incladed: tite page 
of Narthgate Computer Systems manual. 


CENERICACHE 
COMO) 2 inneo) 


ORGANIZATIONAL CHART 





Have you heardor seen anything offbeat, unusual, or just plain damb about the micro- 
computer indasiry? Send yoar offerings te Communiqués, PC Magazine, One Park Av- 
enue, New Yark, NY 10016, or MCI Mail 157-9301. Please print your name legibly, 
include the name. ciry, and pablication date of any newspaper or magazine clipping: 
and include yoar T-shirt size. Contributors will receive $50 and a PC Magazine T- 
Shirt. In case of duplivute entries, the earliest postmark prevails. Sorry, but entries 
can't be acknowledged. 

Winners this issue: John Hasseiman (Tupac UPS), Ted Wilson (intellegent key- 
bourd), Victor Volkman (BBS logon), William M- Muckerheide (Flexarm), Stephen 
Gates (duta operating svstem), Mauro Savoldellt (Microsoft license agreement), 

Contributor Stephen Gates of Tacoma, Wash. (“MS-DOS data operating sys- 
tem ) notes (a) "it's somewhat embarrassing w have sach an error published’ in Mi- 
crosoft's backyard, and (b) salespeaple were exceptionally polite to Gates when be 
was shopping for a compater last summer, No, nv relation, 












Illustration Aaron Bacall 


PC MAGAZINE @ APRtIL26,1988 
62 








Orders Fiile— 2 4MB 
ORDERS.DBF 





(BASE Power for 1-2- 


Last year we met a crazy programmer who said 
he could builda database with the power and 
capacity of dBASE and put it sside 7-2-3. 
Well, he works for us now, and if you know 
anything about database programs, his baby 

is going to knock your socks off. 

Introducing @ BASE, a full-feature rela- 
tional database add-in for 1-2-3. Now anyone 
who knows how to use i-2-3 is an instant 
database wizard because @BASE tums I-2-3 
into a powerful “front-end” for database appli- 
cations. fs as easy as 1-2-3. 


Huge capacity 


If you've every tried to use i-2-3 as a data- 
base manager, there's a good chance you've run 
out of memory. That's because i -2-3 stores data 
in the worksheet. @ BASE stores data on disk 
where record capacity is virtually unlimited. 
You'll never run out of memory again. 


Brains and brawn 


@BASE compares with powerful stand- 
alone database programs like dBASE or 
R:BASE,® but it operates in concert with 1-2-3. 
You get the best of both worlds. 1-2-3 gives you 
tools for data analysis. @BASE gives you big 
data capacity. Brains and brawn. it's a nice 
combination. 

In minutes you can build a worksheet with 
dynamic links to the database on disk. (The 
worksheet might present a sales recap by re- 
gion.) Next month, for up-to-date results, simply 


See our ad on page 283 


load and recalc the worksheet. Fresh database 


information is automatically linked from disk. 


Industry-standard file format 


@ BASE uses exactly the same file format 
as dBASE iii and dBASE III Plus. ZBASE is not 
required to use @ BASE. But if you have stan- 
dardized on dBASE, @ BASE fits right in. 
@BASE reads and writes dBASE files directly. 
No conversion is necessary. 

At less than a third the cost of dBASE, you 
may decide to use @ BASE instead of dBASE 
throughout your organization wherever users 
need easy access to dBASE information. 


Serious Performance 


@BASE beats dBASE ill Plus in benchmark 
tests.* @BASE is up to 3.7 times faster! 





ABASE II] 
Plus @BASE 


Locate record 12 sec 12 sec 
Pack database 7.1 min 19min 
Sort database 10.8 min 45min 


‘Test with 4,000 records, 34 fields per record 










@BASE works with 1-2-3 Release 20n 
the IBM PC, XT, AT, PS/2 and compatibles. 
Oniy $195. No competing add-in database can 
match @BASE for power, compatibility and 
performance. Nothing even comes close. 

CIRCLE 282 ON READER SERVICE CARD 


Introdu BASE 
ee 
@BASE™ puts the power of dBASE III Plus® 
inside 1-2-3. 


With @BASE you can: 

* Instantly transform an on-sheet database 
to a dBASE-compatible database on disk. 

° Use 1-2-3 asa “front-end” for existing 


dBASE applications. 

* Build a complete database application 
from scratch using 1-2-3 to contro! 
database functions, 





@BASE Features 


© Huge capacity — data is stored on disk. 
© Occupies only 72K RAM + 8K per open file. 
° Fully compatible with dBASE Iii file format. 
© Flexible data structures: 
-Tableview 
— Formview 
—Crosstab view 
© Powerful Query/Selection commands. 
© Bi-directional data transfer between 
worksheet and database. 
© Dynamic link between worksheet and data- 
base using new database @ functions. 
* Fully compatible with 1-2-3 macros. 
* Multi-level sort (ascending/descending). 
* Global multi-Geld search and replace. 
© Create/ modify database definition. 
© And avuch much more! 
‘You can open, access and update multiple data 
files concurrently using spectal @ db functions. 
An optional module, available soon, lets you 
“join” data files on one or more common fields, 
and support index files. Option price is $89.95. 


-@BASE. 


Please send me: 


——— copies of @ BASE at $195 each. 
Include $3.75 shipping ($12 outside USA and 
Canada). MA residents add 5% sales tax. 


Payment: VISA MC AMEX Diners Check 
CARD # 
=r 
NAME 
ADDRESS 
Ca a: 2 


Toorder mail coupon or call toll-free 
Yo MA 800-447-1196 Nationally 


800-445-3311 


PERSONICS CORPORATION 
2352 MAIN STREET 
CONCORD, MA GI742 
617-897-1575 


See ee ee | 
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dBASE Users! 


Independent Reviewers Say: 


Nobody Beats The Fox 
..- Nobody's Even Close 






FoxBASE+ 


Quicksilver 





FoxBASE+/386 







dBASE III PLUS 











FoxBASE+ 


Quicksilver 


dBASE III PLUS 

















Data Based Advisor 


FoxBASE+ Fastest By Far 
BYTE* benchmarks show that 
FoxBASE+ takes only 14 minutes to 
do what dBASE II PLUS needs an 
hour to do. The others are even 
slower. Clipper needs an hour and 17 
minutes. Quicksilver needs an hour 
and 40 minutes. 

Nobody beat FoxBASE+ in even one 
of the 27 BYTE benchmarks. 
FoxBASE+ zipped through the 
exhaustive Data Based Advisor** 
benchmarks in just 15.5 minutes. New 
FoxBASE + /386 ran them in only 7 
minutes! By contrast Clipper took 53 





BYTE Magazine 


minutes, Quicksilver took 59 minutes, 
and dBASE III PLUS took an hour and 
18 minutes. 


Why Waste Your Time? 

BYTE’s data shows FoxBASE+ is up 
to 7 times faster. DBA’s benchmarks 
show FoxBASE + is over 5 times faster. 
You can run with Fox...or you can 
crawl with them. 


FoxBASE+ Delivers Now. ..The 


Others Only Promise 


We're totally committed to insuring 
that FoxBASE+ will always be fastest 

. .Now and in the future. You can’t buy 
a faster product. 


But that’s not all... 

FoxBASE+ offers other great features 
like: true compatibility. . . familiar 
interactive commands like BROWSE 
and EDIT. . . ‘‘dot-prompt’’ program- 
ming... major language extensions. . 
ideal development environment. . cand 
a money-back guarantee. 


So call us for the details. After all... 


Nothing Runs Like a Fox. 


FOXBASE 











FoxBASE, FoxBASE+, and FoxBASE+ /386 are trademarks of Fox Software. 
dBASE Ili PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket. 


Quicksilver is a trademark of WordTech Systems. 


“Using the benchmark timings published in BYTE, September 1987. 
“*Using the suite of benchmarks published in Data Based Advisor, March 1987. 
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Fox Software 

118 W. South , Perrysburg, ou 43551 
(419) 874-0162 Telex: 6503040827 FOX 

FAX; (419) 874-8678 








a BILL MACHRONE 


VIEWPOINTS 


‘TOUGH TIMES 
AT THE MARKET 


Things are tougher than ever'for the buyers of computers for the corporation. Amid this vast 
richness of product offerings, they are often limited in what they can buy. 


t’s like starving in a supermarket. For 
[= of a decent shopping list, those of 


you with the biggest responsibility for | 


personal computing in Corporate America 
face frustration. The market is changing so 
quickly that approval lists are going obso- 
lete almost as quickly as they're published. 
At the same time, a plethora of new stan- 
dards has created more uncertainty than 
ever before. 

As a reader of PC Magazine, you 
should be familiar with the term *‘brand 
specifier,”’ because that's what you are. A 
brand specifier is the knowledgeable, 
computer-literate individual to whom oth- 
ers tum when they need to know what to 
buy. Whether or not you have the final 
sign-off on spending the money, your 
word is law when it comes to the make and 
model. That, of course, is what PC Maga- 
zine is all about. The whole process, from 
First Looks to the big comparison reviews 
to the productivity articles to the user ex- 
change tips, is geared to giving you the 
tools you need to make informed decisions 
on hardware and software. 

Frankly, I’m worried about 1988. It’s 
| tougher to steer a smooth course this year 

than any other. PS/2 or AT bus? 286 or 
386? OS/2 or DOS? Graphics or text 
mode? Network or standalone? Host-de- 
pendent or workgroup? And what to do 
with all those sorry old 8088 machines? 

Even the supposedly cast-in-concrete 
| markets are up for grabs. Lotus /-2-3 may 
be the Kleenex of spreadsheets, but Lotus 


will have to fight aggressively to retain | 


market share as competitors press hard 
with everything from lower prices to eye- 


| by-row tour of this supermarket. We'll do 





popping graphics. Ashton-Tate faces a 
similar challenge with dBASE IV. Can it 
keep the likes of Oracle and Informix at 
bay, much less Paradox? We'll see. 


DOWN THE AISLES Let’s take a row- 


a little comparison shopping along the way 
and speculate on these issues. 

First, that granddaddy of all debates, 
PS/2 vs. AT architecture. We’ve been 
talking about it for a year now, heard all 
the comparisons to New Coke and Coke 
Classic. For today’s applications, howev- 
er, it doesn’t make a whole lot of differ- 
ence. A dearth of PS/2 add-in boards has 
held back acceptance of the Micro Chan- 
nel, and you still can’t get everything you 
want in connectivity products. Otherwise, 
the choice comes down to whether you’re 
ready to integrate 32-inch disks into your 
work environment. I hate to oversimplify, 
but that’s about it. No one will be ready to 














do anything significant with the multipro- 
cessor features of the Micro Channel for 
another year or so, and the VGA is obvi- 
ously the way to go for both buses, despite 
the inadequacy (too small, too fuzzy) of 
IBM’s monitors. Watch the freshness dat- 
ing on the package: insist on register-level 
compatibility for your VGA boards. 

The 286 vs. 386 issue remains hot, with 
no relief in sight. Due to AMD's inability 
to make fast, cheap 80286 chips, the low- 
cost 16- and 20-MHz 286 machines failed 
to materialize. Thus, the price differential 
between 286 and 386 machines remains at 
$1,500 to $2,000. The 386 retains its per- 
formance edge, and the systems software 
types are giving you better reasons daily 
for using a 386. Between DESQview, Mi- 


crosoft Windows/386, VM/386, UNIX, 


and PC-MOS, there’s something for ev- 
erybody. Lest we forget, a 386 gives OS/2 
anice performance boost, too. 

Speaking of which, IBM's Bill Lowe 
has stated that the company expects to see 
2,000 programs running under OS/2 by the 
end of 1988. Given that it started from 
zero, that’s quite ambitious. We believe in 
OS/2 enough to convert 30 or 40 of PC 
Magazine's utility programs, but that 
leaves 1,960 to go. The extent to which | 
Lowe is right is the extent to which OS/2 | 
succeeds. The applications are the critical 
path to its success. Obviously, no one will 
convert all their users en masse to OS/2. 
The expense is too great, the benefits are 
too small, and the compatibility box isn’t 
compatible enough. Although we'll see | 
slow and steady progress through the year, 
1989 will be the big one for OS/2. 
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SPEED UP YOUR COMPUTER! 
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SAVE & LOAD 123 FILES IN 1/2 THE TIME. 


Increase the speed of your programs by as 
much as 2-5 times. FLASH will make programs 
that goto disk operate faster! FLASH will make 
word processors, accounting programs, data- 
base Lag & spreadsheets operate at top 
speeds! FLASH is the fastest & most versatile 
program of its kind. At right is a list of compar- 
ison of FLASH to Lightning features. 


FREE OFFER: 


FLASH RAM-DISK & FLASH KEYS 


Weteae FLASH you get our new prod- 
ucts FLASH RAM-DISK & FLASH KEYS free. 
FLASH RAM-DISK uses memory only when 
needed and frees up the memory when the 
RAN-DISK files are deleted. FLASH KEYS 
ae up your cursor for scrolling & editing.  Aeg. price . 
ese programs normally sell for $29.95 each. Limited time 


BACK-TO-DOS $49.95 NEW! 


Back-To-Dos allows hie to interrupt the program you are working on, go to DDS, do ANY DDS 
command or run ANY other program regardless of size, then retum back to your orginal program 
exactly where you left off screen and all! 


Imagine DOS at your finger tips 
Imagine ONLY 15K of RAM needed for this 
= Imagine —Being in word processing 
—Going to DDS 
—Formatting a disk 


"FEATURES Fal 


Speeds up disk access 

Can utilize above board type memory 
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Can buffer up to 26 device drivers 

Opttonal Track Read & Write (Speeds 123) 
Glue ties into butter 

No learning curve everytime system boots + 
Over 30 commands + 
Less than $70 

Printer Spooler Interface 

RAM DISK Intertace 


FLASH matches or out performs LIGHTNING 
GUARANTEED! 





© Imagine —Being in a spreadsheet 
—Going to DOS 

Running your database program 
—Returning back to spreadsheet 


Works when screen in graphics mode too 


Samet onver! 
SPOOL-MASTER 5.0 $49.95 NEW! 
SPEED UP YOUR PRINTER 


Handles single sheet forms 


© No more waiting for your printer 
Can be un-installed at ANY time 


« © Automatically allocates RAM when ee 


« ¢ Automatically frees up RAM when + © Finally a RAM spooler that doesn't use 
pn RAM when it is not printing 
¢ True RAM spooler _ © Many keyboard commands to control 
° ae dala copies oe spooler 
Status shows how many pages left an * When used In conjunction with FLASH i] 
how much time teft printing eo ORDER 


SUPER-ED 3.15 $49.95 NEW! 


THE ULTIMATE DBASE PROGRAM EDITOR 
Edit Dbase program files with wordstar like Keyboard macros 
commands © Print parts of a file 
© Configurable keystroke commands © Super Fast Full screen editing 
Edit 2 files at once & copy blocks between « Shows Num-lock & Key-caps status 
them © Go to specific line number 
Extensive search & replace options © Merge 2 files together 
° ped any DDS command from within the 
editor 


SPECIAL PACKAGE OFFER: $150.00 


Gives you over $280.00 worth of software! 


© BACK-TO-DOS 
© SUPER-ED 3.15 


onder 


FLASH KEYS 
 SPOOL-MASTER 5.0 


123 6 a trademark of Lotus 


© FLASH 
© FLASH RAM-DISK 


ORDER LINE: 1-800 25-FLASH / INFO LINE: 1-317 253-8088 


Add $4.00 shipping & handling (Overseas add $15 00} 
Software Master/6352 Guilford Avenue/indianapolis, IN 46220 


Lightrung is a trademark of PCSG == Word Starts a trademark of Micro Pro intl 
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VIEWPOINTS 
= BILL MACHRONE 


Meanwhile, the majority of software 
publishers are holding out for Presentation 


| Manager. They're right in waiting. PM is 
} the best shot we have at a standard user in- 


terface, and most machines sold today are 
PM-capable. I'm all for it. Corporate 
America will save millions on training 
alone. But PM applications won't hit big 
until late 1989. In the meantime, make 





# Frankly, I’m worried 
about 1988. It’s tougher to 
steer a smooth course this 
year than any other. 


sure your hardware is ready for PM (286 or 
386, EGA or VGA), and buy whatever ap- 
plications you need to see you through. As 
we cruise down the video aisle, it’s clear 
that 640 by 480 is the way to go—this 
year. Pass by the offerings of more than 16 
colors for now. Look for more resolution 
and larger screens, IBM’s 8514 is stun- 
ning, albeit a little shy on contrast, but you 
can get it only in PS/2 form. 

Meanwhile, what do you do with those 
dead lobsters at the bottom of the tank, the 
8088-based machines? You can’t palm 
them off on secretaries. They need real 
power, too. State-of-the-art word process- 
ing requires a hard disk. It benefits dramat- 
ically from a graphics screen and a fast 
processor for the spelling checker, Best 
bet: If you just want to mn DOS faster, any 
of the inexpensive accelerator boards will 
do the job, such as PCSG’s Breakthrough 
board. In order to leave the door open for 
OS/2, you need something special, like 
SOTA’s MotherCard 5.0. The 386 boards 
for the PC will be interesting once they can 
run all the important programs, such as 
Windows/386, OS/2, DESQview 386, and 
VM/386. Until then, the 286 cards are a 
cheaper solution. 

You've got to do more than muddle 
through 1988; you've got to come up with 
some strong recommendations, ones that 
set the stage for all the hardware and soft- 
ware goodies to come. 

See you at the checkout counter. Pay 
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Be Developing 
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All New Version 20 


The Clarion Professional Developer Is A Total Programming Environment That 
Runs On Any IBM PC, PS/2, Or True Compatible With 384K Of Memory And A 
Hard Disk. Retail Price Is Just $695. NOT Copy Protected. 


CLARION 


PROFESSIONAL DEVELOPER™ 


‘Clarion Professional Developer and Clarion Software are trademarks of Clarion Software. Copyright [983 Clarion Software. 





From Prototyping To Completion 

You'll get live results fast—even before you write the 
first line of code. Ideas become running applications in a 
few hours. 

Designer, the front-end application generator, allows 
you to produce major programs with no coding. It 
eliminates prototyping as a preliminary step because design 
and source code generation are done concurrently. You can 
implement a dazzling color screen or a report in minutes. 
You'll probably never code a screen again! 


Au Generate Commented 
Source Code For Your Entire Application 
The Professional Developer's Designer is the most 
powerful application generator in the industry. It creates 
structured source code that is fully commented. You can 
easily add to it, modify it, or just admire it. 


And The Professional Developer is a complete develop- 
ment environment with all the tools that you need. 


Create High-Speed, Bullet-Proof Data 
Management With Built-In LAN Support 
Advanced techniques allow you to tune your data 

management to fit each application. Use related files, data 
encryption, memo fields, automatic recovery, and commit 
and rollback—all without compromising Clarion’s high 
level of performance. And complete LAN features are 
included so the applications you develop will run on your 
network without any additional run-time or LAN PACK cost. 


Interface To Your Own C or Assembler 
Routines For Special Requirements 
The Professional Developer will support special device 
routines and complex logic written in C and Assembler. 
You won't have to completely re-write all those existing 
procedures. You can produce completely open-ended 
solutions that can grow with your needs or requirements. 


Produce Executable Programs That Don't 
Need Run-Time Systems 


Compile your application into an .EXE program that will 
fun on a stand-alone computer or workstation so you can 
distribute your programs without costly run-time systems. 


Get Started Immediately. You'll Be 
Productive The First Day. 


Although there's a lot of horsepower ‘under the hood,” 
you'll be producing p soon after you open the 
package. You'll find the whole environment friendly and 
comfortable. PC Week says: ‘Clarion is easy to learn and 
easy to use.” 


AndOne More. 5 


We'll Give You A Free Preview! 
See Your Dealer Or Call Toll Free 


(800) 354-5444 


For A Free Copy Of Our Tutorial 
Diskette And Introductory Material 
(Or, simply return this coupon). 


Name 
Company 





r 
? 
J 


7] Clarion Software 
150 East Sample Road, Pompano Beach, FL 33064 
Pama meal ain carafe 
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@ JOHN C. DVORAK 


VIEWPOINTS 


‘THE FUTURE 


IS PAST 





Looking back at a fast-moving industry trend that literally changed the world reveals the time 
when Dvorak actually came close to being wrong in print. 





umn. I’ve always felt that to under- 

stand this business one must under- 
stand the industry’s past. Recently | 
plowed through some old computer maga- 
zines and noticed that I’ve always over- 
looked one thing in my historical pursuit. 
I’ve discovered that I always look at what 
happened in the past from one dimension: I 
tend to look at the trends that were success- 
ful. I usually compare them to false trends 
or dead ends. What | ignored were genuine 


[= to talk about history in this col- 


and positive trends that simply died for one | 


reason or another, We can assume that this 
tendency for a successful trend to simply 
drop dead still exists. 

Let’s take a close look at the most signif- 


| icant event in the history of personal com- 
| puting—the sudden death of the popular 8- 


bit microcomputer. 

The most notable trend in 1980 was the 
continuation of the 8-bit microprocessor as 
the king of the hill. When the IBM PC with 
the 8088 came along one year later, most 
pundits and observers felt that it was inter- 
esting, but hardly a candidate for a take- 
over of the business. Most observers saw it 
as nothing more than an aberration. An 
oddbail system. The most popular add-in 
card for it was a ‘“*Baby Blue’’ Z-80 card 
designed so the PC could run old CP/M 
software. 

As the IBM PC began to grow in popu- 
larity, rationalization loomed for the 8-bit 
world. David Crellan, in his article titled 
**Don’t Count Out the 8-bit Micro’’ (Com- 
puter Dealer, September 1982), pooh- 
poohed the notion that the 16-bit computer 
meant anything to the marketplace. He 








cited the long lead time from the introduc- 
tion of the 16-bit microprocessor by the 
chip makers to the development of new 
systems as a signal that they wouldn't be 
popular. People weren’t interested. People 
wanted highly compatible CP/M systems. 
Right. And Americans would never eat 
Taw fish. 


PC MOANS AND GROANS Bad- 
mouthing the PC permeated the scene back 
in 1981. | had a newsletter at the time that 
supported a now-passé 8-bit system, and I 
accompanied a vendor friend (a maker of a 
popular Z-80-based system) when he 
bought an early IBM PC to analyze. We 
tore it apart, and he moaned and groaned 
about how the cards were too long and too 
thick and too expensive and poorly de- 
signed. Moan, moan, moan. He conclud- 
ed it was a disaster. I wrote up a negative 
review of the PC and, with qualms, insert- 
ed it in the newsletter I was composing at 








the time. It was too bad the PC was a dog, I 
thought to myself. That same day, I be- 
came uncomfortable with the review and 
continued to research the new world of the 
PC. That’s when I ran into another 
friend—a techie who worked at Compu- 
terLand. He raved about the machine. He 
was especially impressed with 1BM’s 
‘‘professional’’ attitude compared with the 
“arrogant guys from Apple.’’ He con- 
vinced me that the PC would be hot. 

I went to the printer and with scissors 
excised the critical review, leaving a pecu- 
liar hole in the document. This was no time 
to be hasty, I figured. Something was up. 
In no time, the world turned upside down 
and the 8-bit makers were dead meat. It 
was pathetic how they refused to bail out of 
an airplane headed straight down. Worse, 
some big names brought out new 8-bit ma- 
chines long after the writing was on the 
wall. 

But was the writing on the wall? Or 
were Datapro and the other research com- 
panies painting a rosy picture only too hap- 
pily read by those vested in the old world 
of the Z-80? ‘*There’s a software base,”’ 
they all said. ‘‘People buy solutions, not 
computers,”’ they all said. **Z-80s are bet- 
ter than 8088s,”’ they all said. But the peo- 
ple who counted weren’t listening to what 
“‘they all said.’’ The people who count still 
don’t listen to what ‘‘they all say.’’ They 
listen to each other and nobody else. If 
they go astray, it’s not for long. And when 
the movers and shakers bail out, they 
waste little time. Thaz’s the lesson we 
learned from the collapse of the 8-bit 
world. 
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UNLOCK ITS FULL 386 POWER 
WITH SCO XENIX 386 - NOW! 


We DOS, the COMPAQ DESKPRO 386/20" is a powerful Ww SCO XENIX 386, this powerful computer can sup- 
single-tasking, single-user system that can run thou- port multiuser configurations of 16, 32, or even more 
sands of DOS applications. In 16-bit, 8086 mode. workstations with such blazing performance that indivi- 
One at a time. dual users will believe they have the whole system to 


When 0S/2™ software becomes available, this themselves-—at an unbelievably low cost per user. 







computer can becomea multitasking, single- <= nd the best news is that you can unlock 
user system running in 16-bit, 286 mode that Lr, the full power of the COMPAQ DESKPRO 
can also single-task those DOS applications ie. 386/20 today because you can get SCO XENIX 
under OS/2. 386—now! 


One at a time. 

With DOS or OS/2, it will support one 

uset—for the cost of the entire system. 

[ese SCO™ XENIX® 386, however, the 
COMPAQ DESKPRO 386/20 becomes a powerful 

multitasking, multiuser system that can run thousands 

of proven XENIX applications. In full-tilt, 32-bit, 386 mode. 

Many at a time. 


SCO XENIX System V and the SCO XENIX family of 
software solutions is available for all indusiry- 
Standard 8086-, 80286-, and 80386-based com- 
puters, and the IBM® Personal System/2™ 
Models 50, 60, and 80. 


800) 626-UNIX (626-8649 
Using SCO VP/ix,” it can multitask all the same DOS applica- CY | ee OS 7222 
tions under SCO XENIX. FAX: (408) 458-4227 
Many at a time. THE SANTA CRUZ OPERATION ure decre tarstochteestinfo 


{RM isa regytnered trademark and Peniana) Systern/2 and (6/2 are trademaris of Irtemnationa! Business Marchines Corporation. * COMPAQ DESKPRO 46, 20 isa trademash of Compag Computer Corperaison. * SCD 15 a trademark of The Santa Cruz Operation, ine. © XEND, 15 a reguaoeed trademark of 
Microsoft Corpormion. © VP/ix i a ademas of INTERACTIVE Systeme, Corporation w/a? 
©1967 The Santa Cruz Operation, Inc. 400 Encinal Samet, PO Dion 190) Santa Cra. CA 95061 ‘The Nunta Cre Operation Lid 18 Noe! Samet, PO Ban SYN Landon WIA 4YN United Kingdom, +44 1 439.2911 (FAX) #44 1 637 99R1 TELEX 917S72 scm ame 
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he scenario worsens with every 
passing day. The newfound popular- 
ity of the Macintosh computer has the 
PC-compatible makers—and even IBM 
itself—worried that loyal users will 
break rank and change environments. 
Now we hear rumors that Tandy Corp. 
is working on a secret Mac clone it 
hopes to announce by year end. Sony is 
another name that keeps cropping up as a 
potential supplier of a Mac clone. Apple 
lawyers aren’t too pleased about these 
potential defendants. IBM isn’t too 
pleased about fighting a second front. 
Meanwhile, the Taiwanese and the 
Koreans have prepared cases and are 
ready to roll Mac look-alikes when 
someone shows them how to do the soft- 
ware. 




















On the West Coast, a tight-lipped cadre 
of software hotshots have supposedly 
developed Macintosh-emulation soft- 
ware that will be the core of any or all 
Mac clones and will be used as a base 
add-on for next-generation machines to 
be shown by NeXT and Sun Microsys- 
tems. (The only product yet marketed to 
make a quasi-Mac clone has been a thing 
called the Magic Sack. It turns an Atari 
68000-based computer into a Mac clone. 
It’s a pure hobbyist’s product that re- 
quires the buyer to scrounge or copy a 
set of Mac ROMs. No known attempt 
has been made to reverse-engineer the 
Mac to date.) 

The most amusing newcomer to the 
PC scene may be Sun Microsystems and 
its upcoming new entry to the personal 
computer scene—jokingly referred to as 
the SPARCintosh. Sun, a premier manu- 
facturer of high-end personal worksta- 
tions running UNIX and its own win- 





dowiteg software, has reeendly developed -ehus 40 Austin tctry to pat togelnera | ghante-step for mankind, 


This may come sooner than expected. 


INSIDE TRACK 


PC vendors look for alternatives; the Mac threatens the PC 
on its own turf; ramors abound; theories teem. 





VIEWPOINTS 


a RISC chip called the SPARC. For 





some unknown reason (mostly ego | 


gratification, perhaps) the company feels 
it can go toe-to-toe in the low end with 
what one insider calls ‘a response to the 
Macintosh II.’’ The Mac II is a machine 
the company perceives as some sort of 
threat to its line of VME bus machines. 
Sun thinks it will blow into the market 
and show the bigger players how to do it 
right. DEC once figured it could blow 
away IBM in the PC business too. 

Here’s the joke of it—a humorous 
story floating around the industry: Sun 
likes to brag about its RISC chip by say- 
ing that it is the first computer company 
to design a processor chip that it will not 
keep proprietary. Sun wants everyone to 
buy it. Sun wants everyone to license it. 
Sun wants it to become a standard. Until 
now, only semiconductor makers have 
sold CPUs to everyone. According to the 
Sun litany, semiconductor guys can 
never really get it right because they 
aren’t computer people. Sun sings 
Praises to itself about its ‘‘open’’ ap- 
proach to the market. 

So what happens? Supposedly wun- 
derkind Michael Dell (of PC’s Limited 
a.k.a. Dell Computing fame) expresses 
an interest in the SPARC chip for some 
reason (gosh, let me try to guess what he 
might do with it—jewelry perhaps?) and 
asks Sun for more information. Mean- 
while, Sun plans to use the chip for its 
SPARCintosh. It soon dawns on some- 
body that if someone like Dell got hold of 
the thing, he might make a cheaper ma- 
chine than Sun will make. After all, Sun 
is used to those big minicomputer mar- 
gins. Red alert! Panic sets in and meet- 
ings are held. What to do? What to do? 
Last I heard, Sun was flying some hon- 





joint venture of some sort with Dell to 
keep him from lowballing Sun with a PC 
cum Sun cum Mac do-all computer. As 
far as I can tell, it’s all because the guy 
asked for a spec sheet. So much for ideal- 
ism from the company promoting open 
architecture. I suspect that Sun will re- 
think all its malarkey and keep the next 
iteration of the SPARC to itself. 

In the meantime, IBM wonders why 
nobody cares about it anymore. Sudden- 
ly (or not so suddenly) its machines and 
its users are now perceived as boring. 
As more mainframers (whose only con- 
cem is a better micro-to-mainframe link) 
move into the scene flashing a fat bank- 
roll, they push aside the masses of small 
users who made Bill Gates a billionaire. 
The results of this shift are apparent at the 
trade shows. There is virtually no enthu- 
siast-oriented PC show left. The only 
successful PC specialty show is PC 
Expo, a show mostly for dreary volume 
buyers looking for a good deal on a site 
license. The Macintosh crowd, in con- 
trast, has two huge specialty shows that 
pack them in and impress everyone. Not 
good for the future of the PC. 

To compound the problem, we now 
begin to see products like XDOS from 
Hunter Systems. It’s a cross compiler 
that takes executable code from the 
MS-DOS world and turns it into 68020 
code ready to run under a 68020 UNIX. 
According to our West Coast editor, you 
can take Lotus 1-2-3, grind it through this 
program and have Lotus /-2-3 running 
under UNIX on a Sun. I don’t believe it 
for a minute, but I’m willing to be con- 
vinced. It’s stuff like this that makes 
things interesting during times of transi- 
tion. According to sources, the new com- 
piled code runs as fast on the 68020 as it 
does on an 80386! This is an ominous 
claim. Think of the possibilities! 

Here’s the challenge: let’s see if we i 
can get WordStar to run on one of those 
68020 UNIX workstations. Talk about a 
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WE CREATE SOLUTIONS THAT WORK. 


FIVESTAR 386 


64K CACHE MEMORY @ 
IMB 32-BIT MEMoRY “w 


INTEL™ 80386 CPU 

DUAL SPEED 6/16MHz 
LANDMARK 24MHz 

200WT POWER SUPPLY 
EIGHT EXPANSION SLOTS 
ONE 1.2MB FLOPPY DRIVE 
ENHANCED KEYBOARD 
OPERATIONS MANUAL 
ONE YEAR WARRANTY 


$2495 


MONO SYSTEM 


eeeneeeenene 


40MB $3195 
60MB §3395 
130MB $4695 


4MB MONO SYSTEM $369S 





Solutions built on quality. 
Every system we sell Is built 
with the highest quality 
components available, fully 
bench-tested and 






certified witha | Ca 
48 hour burn-in [#0 DEFECT! 
~ 


before shipment. 


Solutions built on customer 
support and satisfaction. 
Fivestar Computers maintains a 
staff of highly skilled technicians 
and service representatives to 
answer your questions and to 
help you select the best system 
for your business. And once 


ORDER DY PHONE We accept VISA. M/C. Amex. COD Canh or Cashter‘e Check ard 
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FIVESTAR 286 


640K MEMORY 

INTEL 80286 CPU 

DUAL SPEED 6/10MHz 
LANDMARK 10MHz 
200WT POWER SUPPLY 
EIGHT EXPANSION SLOTS 
ONE 1.2MB FLOPPY DRIVE 
ENHANCED KEYBOARD 
OPERATIONS MANUAL 
ONE YEAR WARRANTY 


$1295 


| MONO SYSTEM 


20MB 
40MB 
60MB 


$1595 
81795 
$2195 


12MHz MONO SYSTEM $1495 


FIVESTAR XL 


640K MEMORY 

NEC™ V20 CPU 

DUAL SPEED 4.77/10MHz 
LANDMARK 4.1MHz 

150WT POWER SUPPLY 
EIGHT EXPANSION SLOTS 
ONE 360KB FLOPPY DRIVE 
ENHANCED KEYBOARD 
OPERATIONS MANUAL 
ONE YEAR WARRANTY 


$795 


MONO SYSTEM 


20MB $1095 
SOMB $1195 
40MB $1295 














you're up and running, you're not 
forgotten. We're ready to give you 
fast service and the kind of 
support you need to get the most 
out of your Fivestar computer 
system. 

Remember - we're only a phone 
call away. 


Solutions built on nationwide 
service. 

When you purchase a Fivestar com- 
puter system, we can offer you an 
annual on-site service contract for 
less than a dollar a day. This next 
day, on-site service is from Momen- 
tum. And It's good on any Fivestar 
machine regardless of configuration. 


|Corporsie 
Alt prices are subject to change and quatuities may be limited We reserve the right to aubalitute equivalent tlema, 


= ok 


Momentum Is a nationwide service 
organization with offices In 150 
locations and a twenty year history 
of responsiveness, reliability and 
personalized 

service to 
the elec- 
tronics 
industry. 





Our Guarantee. 

Fivestar Computers warrants all 
our products to be free from 
defects in materials and work- 
manship for one year following 
the date of shipment. 


und University Purchase Orders. 
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FIVESTAR 
EXPRESS I 


LAPTOP w/ CARRYING HANDLE 
640K MEMORY 

NEC V20 CPU 

DUAL SPEED 4.77/9.54MHz 
LANDMARK 3.1MHz 

TWO 3.5 INCH DRIVES 
BACKLIT LCD SCREEN 

640 X 200 GRAPHICS DISPLAY 
SERIAL AND PARALLEL PORTS 
RGB AND COMPOSITE PORTS 
RECHARGEABLE BATTERY 
MS-DOS™ AND DIAGNOSTICS 
OPERATIONS MANUAL 

ONE YEAR WARRANTY 


$1295 


COMPLETE SYSTEM 
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EXPRESS I 
* 20MB HARD DRIVE 
* EXPANSION SLOT $2495 


When you buy 8 computer system 
from Fivestar, you can be assured 
of not only buying 
the finest quality 
products, but of 
the people and 
the company 
who stand behind 
every system they sell. 

It all adds up to the fact that 
Fivestar Computers are the ones 
that offer you the necessary 
advantages you need to succeed 
in todays competitive business 
environment. 








THAT’S NOT JUST A PROMISE. IT’S A FACT! 





FIVESTAR FS-286 


640K MEMORY e SERIAL AND PARALLEL PORTS 
INTEL 80286 CPU e ENHANCED 101 KEYBOARD 
DUAL SPEED 6/10MHz e OPERATIONS MANUAL 
LANDMARK 10MHz * ONE YEAR WARRANTY 


CPU SLOTCARD DESIGN 


238WT POWER SUPPLY S 1 49 5 
TWELVE EXPANSION SLOTS MONO SYSTEM 


ONE 1.2MB FLOPPY DRIVE 


40MB $2195 
60MB $2395 
130MB $3695 


FIVESTAR FS-386 @ 


2MB 32-BIT MEMORY e SERIAL AND PARALLEL PORTS 
INTEL 80386 CPU e ENHANCED 101 KEYBOARD 
DUAL SPEED 6/16MHz e OPERATIONS MANUAL 
LANDMARK 20MHz ° ONE YEAR WARRANTY 

CPU SLOTCARD DESIGN 


238WT POWER SUPPLY 2 895 
TWELVE EXPANSION SLOTS MONO SYSTEM : 
ONE 1.2MB FLOPPY DRIVE x a 
40MB $3595 4 
60MB $3795 Wy 
130MB $5095 








Solutions Built on Quality 


Give your business all the advantages of 
Fivestar quality, service and support. Call Fivestar Computers todas 


TO ORDER CALL TOLL FREE 
Hours: M-F 8-7 and SAT 10-3 CST 


1-800-752-5555 


In Texas (214) 242-7000 
FAX# (214) 242-2336 


A Subsidiary of Fivestar Electronics ine , Dalles, Texas 
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New “4 for 
Unsociable Computers. 


Just a few short minutes with 
CROSSTALK’ Mk. 4 can start your PC 
communicating with most anyone. 


You can open up 2 world of new possibilities for your 
PC through our advanced communications software- 
and you don’t have to be a genius to do it. 
With a phone line and modem, CROSSTALK Mk. 4 
can get your PC into a dial-up information service 
like CompuServe’ with a single command. Our scripts 
make it as easy as filling in a few blanks on a screen. 
Want to exchange words with other PCs? You can 
create your own command scripts to simplify and auto- 
mate entire communications sessions. 

When you're ready for bigger worlds, you can break 
down barriers between your PC and minis and main- 
frames with CROSSTALK Mk. 4. It emulates over 20 
popular terminals, supports the most-used protocols, 


and helps drive IRMA™ or Smart Alec™ interface boards 
through a single set-up screen. 

For advanced communicators, CROSSTALK Mk. 4 
handles concurrent sessions with multiple devices. Its 
high-level programming language, CASL* helps you 
create customized, menu-driven user interfaces and 
other applications programs. 

As you see, we make communication as simple or 
sophisticated as you need to get the most out of your 
newly compatible PC. See your dealer, or contact us. 





CROSSTALK COMMUNICATIONS / 1000 Holcomb Woods Parkway, 
Roswell, Georgia 30076 / (800) 241-6393 

A Division of Digital Communications Associates, Inc lese" 

CROSSTALK 1s a regstered trademark of Digytal Inc. /CASL., IRMA and Smart, 


igital Cor Heh melabg ok / CompuServe i red 
rnin 5 ve isa register 
an H&R Biock Company 
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A SPREADSHEET 
TAXONOMY, 


PART 2 





In the second part of this series, Seymour looks at the Big Four new spreadsheet programs 
and offers his thoughts on how they’ Il be positioned in the marketplace. 


hen it rains, it pours. After a 
\ X / couple of years during which we 
saw few good new approaches 


to how spreadsheets ought to work, we 
now have four major new entries in the PC 
spreadsheet derby. 

With Lotus 1-2-3, Release 3, due in late 
spring or summer, that’s five. Count 
/-2-3/G, the OS/2 Presentation Manager— 
based product that’s due this fall, and that 
makes six. 

The Big Four include Microsoft's Ex- 
cel, PCSG's Lucid 3D, Borland’s Quat- 
tro, and Surpass’s Surpass. 


PEGGING THE PROGRAMS Last 
time, I offered two tests for those consider- 
ing switching spreadsheets. And I said I'd 
pass along a ‘‘spreadsheet taxonomy’’ I’ve 
worked out with corporate clients that can 
help them screen the new programs and get 
ahandle on which kinds of spreadsheet us- 
ers are likely to find each of these new pro- 
grams a good fit. 

One of the programs is easy to peg: Sur- 
pass. \t's for the /-2-3 purist, the user who 
damns Lotus for its slowness in improving 
1-2-3, 

Surpass is in many ways what Lotus 
/-2-3 might have been in Release 2.0. 
With multiple spreadsheets open on- 
screen at once, good use of the EGA’s 43- 
line mode, intelligent recalculation, and a 
command set that’s a superset of /-2-3's 
slash-this and slash-that, Surpass is exact- 
ly right for the 7-2-3 user who’s hit the wall 
and wants not a new paradigm or a new ap- 
proach, but just more *'/-2-3-ness.”’ 

PCSG’s $99 Lucid 3D is a bit harder to 





peg. I've been calling it an ‘‘Everyman’s 
Spreadsheet,”* and I think that’s how the 
market will position it. It's much more 
than an inexpensive altemative to /-2-3. 

While the idea of a pop-up spreadsheet 
at first suggests a less-than-serious prod- 
uct, it’s impossible to work with Lucid 3D 
and not respect the ideas behind it. 

Lucid 3D makes it easy to link spread- 
sheets, which don’t have to be in memory. 
Building more but smaller worksheets, 
then linking them into a roll-up sheet, is al- 
most always a better answer than building 
the kind of huge, unwieldy, debug-resis- 
tant spreadsheets /-2-3 has encouraged. 

Lucid 3D is filled with nice touches. 
One of the best is its screen-capture rou- 
tine, which allows you to snatch a block of 
dead, lifeless numbers out of, say, a word- 
processing document, and slap ‘em into a 
Lucid 3D worksheet about as fast as you 
can read this paragraph. You can go both 
ways, copying to its clipboard a patch of 








your spreadsheet as ASCII text, then past- 
ing that into an underlying document. (Be- 
ginning to see why a pop-up spreadsheet 
makes sense?) 

Lucid’s not for the power spreadsheet 
user who carves a notch in his PC every 
time he fills up his expanded memory 
card’s RAM with a/File Combine spectac- 
ular. But it’s a sensational product for a lot 
of people in business—most of them, I 
suspect, not using spreadsheet software. 


BIGGER THAN BIG That leaves us 
with the two biggest programs of the Big 
Four—and the two hardest to figure: Excel 
and Quattro. 

Microsoft Excel is a great product. Sure, 
it eats up real estate on your hard disk. And 
demands a ton of RAM. And looks like 
hell unless you have an EGA or better dis- 
play. And it really wants to find a 386 chip 
in your PC, 

But it also gives you a great deal in re- 
tum. And once you cross the threshold of 
all that computer power, it’s no slug. In 
head-to-head tests on the same hardware 
(286 and 386 PCs) I’ve found it to be al- 
most always as fast or slightly faster than 
7-2-3, even when | use Lotus’s nifty new 
giveaway add-in, Speedup, to make /-2-3 
recalcs a little smarter. 

Excel is for the open-minded PC user, 
someone willing to invest the time needed 
to learn a new program—but with very 
high expectations for the retum on that in- 
vestment. More than any other PC soft- 
ware since /-2-3 appeared, Excel rewards 
that kind of open-mindedness and fulfills 
those expectations. 
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Which leaves Quattro. 

Part of Quattro’s natural market is self- 
evident: price-sensitive buyers and compa- 
nies. Typically selling for a third as much 
as 1-2-3, Excel or Surpass, Quattro is ap- 
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pealing to those who have to proliferate 
software further in their companies—on 
fewer dollars. 

I like Quattro a lot. In some cases it’s 
even faster than /-2-3—though not as of- 


“The (Chicony) keyboard achieves a touch 
that is the closest to the official IBM feet...” 


PC Magazine (Sep. 29, 1987} 


“It (Chicony Keyboard) also stood out as 
having the nicest touch of any keyboard 


I tried during these tests...” 
PC Magazine (Feb. 16, 1988) 


All Chicony keyboards use genuine 
mechanical key switch technology, not 
rubber or sponge built with springs to 
simulate mechanical switches. This 
provides you with an IBM-alike “click” 
tactile touch or a silent tactile touch. 
Featuring a sculptured Arc-profile 
design, double-injected key caps with 
identifying alphanumencs molded in 
place, not painted on, for extended life, 
and a host of other features, Chicony 
keyboards are the fight choice for 
your system. 





To feel the difference that a Chicony 
keyboard can make, contact your 
nearest Chicony dealer or call us. 


Chicony 
The Final Touch Y 
Chicony America, Inc. 
1641 W Collins Avenue 
Orange. CA 92667, USA 


Tel: (744) 771-6151 
Fax (714) 771-3246 








IBM, XT, AT, PS/2 are trademarks of Intemational Business Machines Corp. 
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ten as suggested in its ads. Borland empha- 
sizes areas where Quattro is much faster 
than /-2-3 (such as navigating around a 
spreadsheet, and recalcs involving expo- 
nentiation), while ignoring such opera- 
tions as addition, multiplication, and divi- 
sion, at which it’s often slower. 

And I’ve found Quattro less ]-2-3— 





compatible than claimed. Others, includ- | 
ing our West Coast editor and spreadsheet | 


guru, Jared Taylor, have also found /-2-3 
worksheets that bring Quattro to its knees. 





m Surpass is exactly right 
for the 7-2-3 user who’s 
hit the wall and wants not a 
new paradigm or a new 
approach, but just more 
**]-2-3-ness.”” 


Philippe Kahn’s marketing genius and 
the resources Borland can bring to selling 
Quattro certainly mean that it’s not going 
to go away, and a street price just over 
$100 also augurs for a long life. My edu- 
cated guess is that Quattro will, over time, 
be tagged as the low-cost spread: good if 
not great, an amazing bargain, a product 
that scared Lotus and gave /-2-3 its come- 
uppance . . . but which never dominates 
the market. 

I see Quattro not as a replacement for 
1-2-3 in many companies—a role Surpass 
and Excel clearly can handle—but as a 
way to extend the spreadsheet function to 
additional workstations, especially if the 
people driving those PCs aren’t likely to 
become heavy-duty spreadsheeters. 

But remember: we still have the ghosts 
of Lotus’s new /-2-3 R. 3 and 1-2-3/G 
hovering over the market. Unfair as it is to 
stack vaporware up against shrink- 
wrapped reality, that’s what current /-2-3 
users are doing. 

Next time we'll look at the Lotus gam- 
bit, and I'll wrap up my notes on how you 
can determine which of these programs is 
right for you. PC 
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Professional Print Spooling 


COMPUTE WHILE 
YOU PRINT! 
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FINALLY, A REAL a PRINT SPOOLER 
FOR YOUR IBM PC OR COMPATIBLE 


If you spend part of your PC 
time running applications, Part 
of it printing. And a lot of time 
waiting... 

Imagine a program that prints 
up to 10,000 pages while you run 
applications. 

PrintQ does that. And more. 
It’s the first really complete 
print spooling subsystem for 
your PC. And your biggest time 
saver ever! 


HOW PrintQ WORKS 


Run your application programs 
as usual, but instead of stop- 
ping after the print command, 
keep right on computing! 
PrintQ intercepts the docu- 
ments bound for the printer, 
spools them to disk, then prints 
them according to your com- 
mands. 


NOT COPY 
PROTECTED 


— For users of IBM, 
printQ “a 


PC, AT, XT, PCjr and 





Dealer Inquiries Invited 
Corporate Licensing Available 


most IBM compatibles. 





“Pop up" status display lets you monitor and 
control document printing at any time. 


WITH PrintQ YOU CAN... 

¢ Re-start printing from any page. 

¢ View documents on screen with 
or without printing. 

e Print up to 255 copies auto- 
matically. 

¢ Save reports for reprinting. 

¢ Minimize form changes. PrintQ 
groups similar documents. 

¢ Print in order of priority. 

¢ Simplify forms alignment. 

¢ Work while printer is down. 

° Copy reports to ASCII files. 

¢ Control from within a batch file. 

¢ Use any printer (including laser). 

eNo program modifications re- 
quired. 

.. AND MUCH MORE. 





“Using PrintQ could become 
very addicting, and users may 
never want to go back to ordin- 
ary printing again.” 


—PC Week 


FULLY GUARANTEED 


Use PrintQ. If you're not con- 
vinced PrintQ saves time, in- 
creases productivity and en- 
hances printer function, return 
it within 30 days for a full re- 
fund. 


Order now and you'll receive 
the PrintQ disk, complete easy 
to understand documentation, 
and the Quick Start Card which 
will have you reaping the bene- 
fits of PrintQ in seconds. 


Call toll-free or mail 
the coupon to order now. 


1-800-346-7638 
In New Jersey Call 
201-584-8466 
Same day shipping 
on phone orders 
CIRCLE 168 ON READER SERVICE CARD 
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YES Rush me PrintQ for just $89, which includes postage snd handling (Canada — 
e add $10; Foreign — add $20). 1f 1‘mnot convinced PrintQ saves time. increase- 
‘li return it within 30 daya for a full refund. 


es productivity and enhances printer function, I 


Software Directions, inc. 1572 Sussex Turnpike, Rando!ph, NJ 07869 














Name | 
Compeny 

Address 
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Signature Phone #_ = 

PCM 4268 NJ residents add 6 


1BM is a regietered trade mork of Internatione] Business Machines Corporation 


SOFTWARE 


Paget tker 

AMERICAN SMALL BUSINESS 
Design Cao 

Design Cad 30 

ASHTON TATS 
Muitimate |! 

Obase Il! Plus 

Rapatiie 

Framew ork 1 

Chartmaster 

Master Graphics 
AUTODESK 

Sulosketer Enhanced 
BANNER BLUS 

Pes 

BLOC DEVELOPMENT 
Formas Wi Greatest Hits 
ROTING COMPUTER SERVICTS 
Somng Graphics 13D Color 
BORLAND 

Turba Database Taoldox 
Turbo Grapnix 

Ine Devetoner 5 Liprary 
Turbo Ligniniag 

Rettex 

Superkey 

Turbo Prong 

Turbo Bas: 

Turbo 

Sidekick 


Turbo 

Terto Tulor lA 
SGOURBARK) 

1 fer PLS 
RREARTHROUGH 

Time ne 

Tirel ne Grapes 
RROOTRRUNG 

Prent Shop 

Memory Mate 
RUTTONWARE 

Pl fee 

CEMTRAL POINT 

Copy | PC 

Copy !! PC Gotron Board 

PC Too 5 Deluee 
CHIFSOST 

Turbo Tas 

Turbo Tax Professional 
Turbo lax Stale Module 
Turbo Tax Prot State Modute 
COMPUTER ASSOCIATES 
‘Supercait |V 

Superproect Expert 
ACCPAC Easy 

ACCPAQ BP! 

ACCPAL Pls 
CONCENTRIC DATA SYSTEMS 
R&P Re shona Revort 


Easy Accounting 2.0 
Easy Payrolt 2 0 
Bonus Pack 


Chart 

nation Team 
Desktoo Phitiisher 
DIGITALR 
Smartale V 
Smank V 286 
DLECUTIVE SYSTEMS 
iT ee 
x Tree Pro 
FIFTH GENERATION 
Fastbata 


Foxbase Mi 
Foxbase Runtime Untimited 


© Orders placed before 3p m (PST) sipped 
sarhe day 
© We welcome corporate accounts 
ree technical support 
@ Immediate replacement of detective goods 
®@ Bulk discounts 
@ One million dollar inventory 


1818 705-1895 US 


FUN SOFTWARE 
Sideways 
GEMRKIC SOFTWARE 
Genenc Cad 

Oot Prot 

Auto Convert 

Auto Omension 

30 Solid Modeting 
30 Solid Modeling 
Waves 

Smaricam ill 

ia 

Drsplaywree IV 

DOS 33 


= 
Ss 


2 3 zEeese 
@ 8 sessee s 


Lama 

Lattice C Compiler 
LEADING EDGE 

Word Processor W/Spell/Merge 
Word Processor V1.5 
LivsTREE 

Volk swriter 11 

UVING VIDCOTEXT 
Thinktank 

LOTUS DEVELOPMENT 
Symphony 

Manuscript 

Lotus 1 2-3 

Ha 

Freetance Plus 
Graphwriter 

Metro 

MATHSOIT 

Matncao 20 
MAXTHINR 

Mas Think 

MICA 

Managing Your Money 4 0 
MERIDIAN TECHROLOGY 
Carbon Copy Plus 
MICROLOGIC 

Tornida Notes W/ Library: 
MICROPRO 

Worostar Protessiona' 4 0 
Worastar 2000 Prus 
MICRORIM 

Rbase for Dos 
MICROSOFT 

Quick C 

Word 

Quickbasic 

C Compiler 

Fortran Compiler 

Cobor Compiler 

Mactg Assembler 

Learning OOS 

Flight Simulator 

Exce! 

Windows 386 

PC Works 

MICROSTU! 

Liossialx XVI 

Crosstatk Mark 4 
MIGENT 

Agr ty Pus 

MANTUCRET 

C fouer 

WASHOBA 

Nuts1e" Pus 

NEW ENGLANG SOFTWARE 
Graph in The Box 
WORTH EDGE sOFTWARI 
Timeslips hi! 
PAPERBACR SOFTWARE 
VP Into 

VP Pranner 

YP Panes Plus 

PATTON & PATTON 
Fowcnartng | Pus 
PAUL MACE 

MALE Utenes 

PC SUPPORT GROUP 


PETER MORTON COMPUTING 

Norton Ut ities 

Norton Utsities Advancee 

Narton Glemancer 

POLYTRON 

Po ywinci.#s Oesk Plus 

Poiypoost I! 

@ Immediate shipment on purchase orders 
trom qualitied institutions (schools and 
universities included) 

@ No hidden charges 

TERMS: 

All prices subject to change without notice 

We do nol guarantee compatibility No sur- 

charge tor VISA or MasterCard 2% surcharge 


1800 231-6603 CA 





1 800 328-4473 US 1 818 705-1895 


PRIME SOLUTIONS 
Disk Technician 
Disk Technician Prus 
QUAIG SOFTWARE 
Copywrite/Zerodisk 
QUARTERDSCR 
Desqview 2 01 
IGHTSOPT 


a 

Aightwriter 

saTor 

Project Scheduler Network 
S8ASIDS SOFTWARS 
ASk Sam 

SON & SCHUSTER 
New World Writer 

Typing Tutor VV 
SOFTCLONE 


@ Liberty 
Magic Mirror 


PES Professional Write 
PFS Professional File 
PFS Professional Pian 
PFS First Choice 
Harvard 1otal Project 1 
Harvard Graphics 
SOFTWARE TOOLS 


Note lt Plus 

$02 Plus 

Cambridge Spreadsheet Analyst 
UNISON WORLD 
Primimaster Plus 

Art Gallery | & 1) tEactt 
Newsmaster 

WALLSOFT 

The Oocumentor 

dFlow 

WISEWARE 

Prime Tme 

WORD PERFECT CORPORATION 
Word Pertect 

Word Pertect Network Server 
Word Perfect Network Add On 
Pian Perfect 

Data Pertect 

Word Pertect Execute 

Word Perlect Library 

WORD TECHN 

OBxL 

Quicksilver Diamond 
xEROX 

Ventut a Publisher * + 


HARDWARE 


ARRAY TECHNOLOGIES (ATI) 
Ega Wonder 209 00 
AST RESEARCH 
Premium 286 Mode! 140 Computer 2749 00 
Premium 286 Model 80 Computer 1645.00 
Advantage Premium 912K 335 00 
Six Pack PiuS 384K 
Six Pack Premium 256K 
Rampage AT 512K 
AST 5251/11 Ennanced 
Hot Shot 
ATO DCm 
Monogapnics Short Card 
pansion JB4K 

170 Bare P/S/Clock 
Clock Board Standalone 
1200 Baud Internal Modem: 
CaTizENn 
1200 
MSP 10 
MSP 15 
MSP 20 
COMPUTER ACCESSORIES 
P15 Power Director 
GIGITAL COMMUNICATIONE 
IRMA 3.78 
rvEREX 
EV 1800 8MHZ AT System 


Amencan Express No returns without RA# 
Short shipments must be notified within 46 
hours 15% restocking fee on non-defective 
goods $3000 00 charge Shipoing $4 50 
periiem less on bulk orders ($8 50 Blue La- 
bel ) (Higher for some hardware items ) 

Celt for pricee for eny item nol Included in 
this price list 


CIRCLE 205 ON READER SERVICE CARD 


1 800 231-6603 CA 


EV 1800 10MHZ AT System 
Evercom |! 1200 Modem 
Evercom IIt 2400 Int Modem. 
Magic 1/0 For AT 

RAM 3000 EMS Expansion 
MFTH GENERATION 
Logical Connection 256K 
WAYIS 


Smartmodem 1200 
Smarimogem 1200B W/Sollware 
Smartmodem 2400 
Smartmodem 24008 W/Sottware 

MERCULES 

Hercules Monochrome Prus 

NEWLETT PACKARD 
Laserret (1 

Forts tor Laserjet | 

ONTEL 

Above Board PC 64k 

Above Board 286 W/512K 
8087-3 15MH2) 

5087-2 (8 MHZ} 

80267 (6 MHZ) 

80B27 18 MHZ) 

80287 | 10 MHZ} 

INTERHA TIONAL BATTERY 
AT Repiacemem Battery 

AST Six Pack Battery 

IRWIN MAGHETICS 

120 XT 20MB Internal 

125 AT 20 MB Internal 
KENSINGTON 

Master pece 

Masterpiece Plus 

Masternece Remote 
LOGITECH 

Logmouse C7 

Logimouse C? + Paintdrush 
Logimouse W /Cadd /Paint 
Publisher Mouse 
MICROSOFT 

BUS Mouse W/Paintbrush 
BUS Mouse W ‘Windows 

Serial Mouse W/Paintbrush 
Seria’ Mouse W Windows. 
MICROSPEED 

Fast 38 

MIGENT 

Potwet Modem 

MOUSE SYSTEMS 

Pt Mouse BUS Pus 

PC Mouse Seal Plus 

NEC HOME ELECTRONICE 
GB 1 Mutisyer © 

Multsyne 1 

Muttisync Poss 

NEC INFORMATION SYSTEME 
> 760 Printer 

P 660 

P2200 40 COL 

ORIGATA 

Mict gine 182 

Microwne 192 Plus 

Microime 193 Prus 

Microiine 292 W /Imertace 
Mictoline 293 W/interface 
Laserline 6 

PARADI 

Autoswilch 480 

Modular Graptues Card 

VGA Plus 

PLUS DEVELOPMENT 
Hardcard 20MB 

Hardcard 40 MB 

POLAROID 

Polarod Parette 

Polaroid Palette Pius 
PRACTICAL PERIPHERALS 
Praciival Modem 1200 Interna! 
Practical Modem 1200 SA 
Practical Modem 2400 INT 
Practcal Modem 2400 SA 
SAMSUNG 

Amber Monitor 

ST 251 40MB No Controller 
SLADATE TECHNOLOGY 
S71 Ofs 20MB W/ Controlier 

$1 238 30MB W/Controlier 

ST $938 30MB For AT 
SUMMAGRAPHIC. 
Surminmssetcn 120) Plus 
TOSHIBA 

1 1000 Laptop 

T3100 20 Laptop 

P32) Printer 

Paat E St 

P351 Model 2 

Order desk & technical support open 
8am to6p m Monday-Friday 
10am t02.p mM Saturday (PST} 
P.O. BON 1588 

6934 Canby St Suite #109-110 
Reseda CA 91335 

| Wa welcome International Orders and 
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STATGRA 
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Select the points you want to remove from your 


regression model... 





recalculate the statistics. 


Because “Statistical Graphics” 
Is Better Than Just Statistics and Graphics 


Most of today’s PC statistical 
packages give you all the statistics 
you'll ever need. Some even give 
you a few graphics. But only 
STATGRAPHICS from STSC gives 
you Integrated statistical graphics 
in an environment you control. 


Unique “What If” interactivity 
STATGRAPHICS lets you explore 
data relationships fully, producing 
higher quality, more timely 
solutions. Define your data and 
assumptions, run the procedure 
and review the results, modify 
data and assumptions repeatedly 
and take another look—and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 


CCSIM K9°Z> » (COS 972) 
SURFACE PLOT 





integrated Statistical Graphics 


Coupled with STATGRAPHICS' 
interactive environment are over 50 
types of graphs—traditional pie 
and bar charts, histograms, 3-D line 
and surface plots, quality control 
charts, and more. All are integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 


Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or Zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data—trends you may have 
missed if you looked only at the 
numbers. 


CAR MILEAGE BY COUNTRY 


A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2™ Seties. 


CIRCLE 156 ON READER SERVICE CARD 


Over 250 Statistical Procedures 

¢ Direct Lotus’ and dBASE® 
interfaces 

* ANOVA and regression analysis 

¢ Experimental design 

* Quality control procedures 

* Multivariate techniques 

* Nonparametric methods 

© Exploratory data analysis 

* Forecasting, time series analysis, 
and more. 


STATGRAPHICS— 
The Best Way to Do Statistics! 


Put the power of STATGRAPHICS. 

to work for you today—all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 


(800) 592-0050 ext. 200 


In Maryland, (301) 984-5123; 
Internationally, (801) 984-5412. 
Telex 898085 STSC ROVE 


STSC, Inc. 
2115 East Jefferson Street 
Rockville, Maryland 20852 


“Suggested retall price in U.S. and Canada. International 
prices vary. Available through dealers and distributors 
worldwide. STATGRAPHICS, PLUS#WARE, Lotus, and 
GBASE are registered trademarks of Statistical Graphics 
Corporation, STSC, Inc., Lotus Development Corporation, 
and Ashtor-Tate, respectively. 
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IMS-286 


12 MEGAHERTZ 


$1295 


Base System 


© 80286 processor running at 12MHz, 
zero wait state, switch selectable 


© Dual diskette drive/fixed disk controller 
© Enhanced, 101-key keyboard 


to 6MHz © 200-watt power supply 


* IMBRAM 
© 1.2MB diskette drive 
® Phoenix® BIOS 


12MHz, 
MonoGraphic System. $1395 


© High-resolution monochrome graphics 
adapter card 

* 12” high resolution flat screen display 

* 80286 processor running at 12MHz, 

® 6to 12MHz switchable clock speed 

* 1MBRAM 

© 1.2MB diskette drive 

* Phoenix BIOS 

© Dual diskette drive/fixed disk controller 

® Enhanced, 101-key keyboard 

* 200-watt power supply 

© Clock/calendar with battery backup 


12MHz, 40MB 

MonoGraphic System. $1895 
* Monographic system featured above, plus: 
© 40MB fast access (30ms) Seagate hard disk 

® Disk partitioning software 


12MHz, 70MB 

MonoGra phic System. $2 185 
® Monographic system featured above, plus: 

© 70MB fast access (28ms) MiniScribe hard disk 
* Disk partitioning software 


® Tilustrated installation and 
operations manual 
® Clock/calendar with battery backup 


12MHz, 

EGA Color System. $1745 

* Enhanced graphics adapter video card 

© 14” tube (13” diagonal) high-resolution 
EGA color monitor 

© 80286 processor running at 12MHz, 

® 6 to 12MHz switchable clock speed 

© 1MBRAM 

© 1,2MB diskette drive 

® Phoenix BIOS 

© Dual diskette drive/fixed disk controller 

* Enhanced, 101-key keyboard 

* 200-watt power supply 

* Clock/calendar with battery backup 


12MHz, 40MB 
EGA Color System. $22 35 

* EGA color system featured above, plus: 

© 40MB fast access (30ms) Seagate hard disk 
® Disk partitioning software 


12MHz, 70MB 

EGA Color System. $2535 

* EGA color system featured above, plus: 

© 70MB fast access (28ms) MiniScribe hard disk 
® Disk partitioning software 


Math Coprocessors 


80287-8 math coprocessor. . .§269 
80287-10 math coprocessor. . $349 


Also available. . .the IMS-286/10: 


base system $1045 


come with a one-year wal ng ch one year 
back guarantee less shij 

the continental United , OF 
is The Intelligent a. 


Diskette Drive 
360KB or 1.2MB diskette drive to enhance 
your IMS-286 


AT /O Board 
Communications support: one serial and one 
AT Multifunction Card 
OKE expandable to 1.5MB, serial port, parallel 
port, game port. . .§139 


1200 Baud 
External Modem 
Auto answer, auto dial, auto voice/data 


INTELLIGENT BUYERS shop for superio wae and superior value. All of our products 
technical phone support, and a 30-day money- 
. We do not charge you for UPS ground shipping within 


buying with your credit card. Intelligent Micro Systems 


New Hours: Mon-Fri. 8 AM—9 PM. CST. Sat. 9 A.M.—5 PM. CST. 
Technical Support: Mon.-Fri. 9 A.M—5 P.M. C.S.T. Teas residents please add 8% sales tax. 


IMS-88 


10 MEGAHERTZ 


$549 


Base System 


© 8088 processor running at 10MHz, ¢ AT-style keyboard 
switchable to 4.77MHz © 150-watt power supply 

* 640KB RAM ¢ Illustrated installation and 

© 360KB diskette drive operations manual 


* Diskette drive controller 


10MHz, 

MonoGraphic System. $679 

High resolution monochrome graphics 
adapter card 

© 12” high resolution flat screen display 

© 8088 processor running at 10MHz, 

* 4.77 to 10MHz switchable clock speed 

* 640KB RAM 

© 360KB diskette drive 

* Diskette drive controller 

* AT-style keyboard 

© 150-watt power supply 


10MHz, 20MB 
MonoGraphic System. $949 
* 10MHz monographic system featured above, plus: 
* Reliable 20MB MiniScribe hard disk system 
with Western Digital controller 


10MHz, 40MB 
MonoGraphic System. $1079 
* 10MHz monographic system featured above, plus: 
* Reliable 40MB MiniScribe hard disk system 
with Western Digital controller 
* Disk partitioning software 





Diskette Drive 
360KB diskette drive to enhance your 


PC I/O Board 
Qock/calendar, serial port, parallel 
port, game port. . .$65 
PC Multifunction Card 


384KB RAM, serial port, parallel port, game 
port and clock/calendar with battery 


backup. . $199 


576KB Expansion Board 


Expandable to 192KB, 384KB, or 576KB with 
6AKB or 256KB chips. Comes with OKB. . .$35 


To Order Call Toll Free: 
800-777-7757 


For Technical Support: 
512-250-8794 


10MHz, 

EGA Color System. $101 9 

© Enhanced graphics adapter video card 

© 14” tube (13” diagonal) high-resolution 
EGA color monitor 

© 8088 processor running at 10MHz, 

* 4.77 to 10MHz switchable clock speed 

* 640KB RAM 

© 360KB diskette drive 

* Diskette drive controller 

 AT-style keyboard 

* 150-watt power supply 


10MHz, 20MB 
EGA Color System. $1289 


* EGA color system featured above, plus: 
© Reliable 20MB MiniScribe hard disk system 
with Western Digital controller 


10MHz, 40MB 

EGA Color System. $1419 

* EGA color system featured above, plus: 

© Reliable 40MB MiniScribe hard disk system 
with Western Digital controller 

* Disk partitioning software 


1200 Baud 
Internal Modem 


~~ 
— Micra Systems 


1633 Babcock, Suite 424 San Antonio, Tx. 78229 





) 24 Hours A Day, 7 Days A Week 
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Boang cise r itera AST 5251 “A1+ $ 629 
c Chartmaster $209 AST Premium 286 Sica gfmar2ZEGA/MGA $125 
Byline $199 = eo $ es NEC Multispeed $Call Monitors 
Microsoft Word S29 ea : aoe Samsung $ Call Amdek 410A $ 159 
Multimate Advantage-Il $259 /agram Master Toshiba 3100/20 + $Call NEC MultiSync II $ 649 
Lotus Manuscript $ 339 AP tine He Muititunction Boards Princeton HX-12 + $ 439 
sreowrssr 38 isSioy Seen Ata ae 
pra: Prof Write $119 PC Paintbrush Pius $ 89 Premium S$. 309) gems une!smuer 
Q&A Write $119 Picture Perfect $199 ASTG6Pak Plus (64K) $ 169 _Printars/Ptotters 
Ventura Publisher $4gg Presentation Pak $349 AST Premum(256K) $ 209 Epson FX-286E $ 499 
Word Pertect 42 $195 Publishers Paintbrush $159 AST Rampage 286 $ 339 Epson LQ1050 $ 779 
Wardetnnbra ao $199  Signmaster $ 139 eee i sie, HP 7475A $1499 
Wordstar 2000+3.0 $209 project menecement eae HP Laserjet Il $1750 
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yt nll s Harvard Total Intel AboveBoard $ Call NEC 3550 $ 789 
Detebese Systams Project Manager Il $369 Tiny Turbo 286 $ 289 NEC P2200 $ 369 
Clipper $389 Microsoft Project 4.0 $319 pis iay Boerds Okidata 192 + $ 339 
DBase III Plus $389 Superproject Plus $239 ATi EGA Wonder + $199 Okidata 193 + $ 479 
Data Perfect $269 Timeline 2.0 $279 Hercules Graphics Okidata 393 $1050 
DBase IV $ Call Oe Fibvuened Card Plus $189 © Okidata 293E $ 675 
Foxbase + a eee Hercules Color Card = $159 Panasonic $ Call 
Paradox 2 $319 Fastback + $ 99 paradise Auto Toshiba P321SL $ 549 
PFS: Prof File ‘ y 2 ee co : a Switch EGA 480 $ 169 Toate oe oa $ 749 
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+ Er Basic $ be USRobotics 24008 $189 Miniscribe 3650AT 
g g Turbo C $ 65 Vente! 2400/24008 $389  40MB $ 339 
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Microsoft Exceil $3i9 Agee Arcnet Board $ 149 
Microsoft Works $139  AccPac BPI $279 Novell Advanced Netware ale eae wie : aa 
Plan Pertect $179 Great Plains $499 286 $1499 eeaaate ee ha eG 
Quattro <n s ) 09 Peachtree conn $159 Novell ELS $ 399 Tecmar OT60 Int $ 899 
input Devicas 
lao - : a; Keytronics KB 101 $ 109 
, { [ Logitech C7 Mouse $ 89 
Join ovsr 1000 aCiEn orcoratonel ait institutions who have Logitech Hi-res Mouse $ 99 
5 ri aM : 119 selscted SOFTLINE as their primary vandor. Here’e why: Microsott Mouse $109 
rossta 99 * Wide Selection—We carry over 1000 “corporate” titiss. PC Mouse w/Paint $ 109 
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bape EEE. © Low Prica Our motto has always been “Sampis our Ser- Curtis Ruby $ 59 
Srartcon i ee vice. Prics shall nevsr bs an issue.” c DataShield S-100 $ 69 
* Fast Dativery For thoss last minute rush orders, we otfar Logical Connection $329 
convsnisnt ovsrnight delivery. pe tale Plus : i 
SPSs/PC i $ 699 « P.O.'s, of Coursal! We accept purchase ordsrs from 5 amivet all 
Statgraphics 26 $479 qualified organizations. Ask about our customizsd 8087 Math Chip $119 
Systat $ 439 purchasing programs tor volume buysrs. 80287-8/80287-10 $289/$339 
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@ STEPHEN MANES 


VIEWPOINTS 


How TIME FLIES: 
STEVE’S SILVER 
ANNIVERSARY 


He was present at the birth of the personal computer. He’ s in a nostalgic mood. Of course, he 
would never think of blowing his own horn, but . . . . 


his is the gala 25th anniversary of 
the Viewpoints: Stephen Manes 
column. It was Epicurus or maybe 
Epictetus—I had bad flashbacks and had 
to miss class that month, as I recall—who 
uttered those immortal words, ‘Time sure 
flies when you're having fun.’’ And 1 
wouldn’t give up a single one of the jillions 
of ticks of the old clock chip since then. 
It’s been groovier than Flight Simulator. 

I've taken pains to avoid recalling the 
details more than half a dozen times each 
year, so many of you may be unaware that 
| was present at the birth of the personal 
computer. It actually came about after | 
coined the catchy term PEDPAC (Personal 
Electronic Data Processing And Calculat- 
ing) that’s become such an integral part of 
our vemacular. Back then, narrow-minded 
souls snickered at the vision that led me to 
refer to house-sized behemoths as PED- 
PACs for more than a decade; the design- 
ers of the first true personal computer, the 
Sirius, recognized my talent and hired me 
as chief of documentation. 

But in that six-man company I did a lot 
more than just write manuals. For exam- 
ple, it was I who recommended our origi- 
nal LED-and-toggle-switch user interface. 
I firmly believed (and still do) that key- 
board-and-monitor interfaces often lead 
users to think they know how to use their 
machines without ever having read the 
documentation. Believe me, nobody start- 
ed messing with that original Sirius with- 
out some pretty intensive book-learning! 

Still, Dogstar Computing went belly up. 
Convinced nonetheless that these little dy- 
namos were the wave of the future, I 








founded PEDPAC magazine, the fledgling 
industry’s independent voice. Things were 
so hectic back then, I often seemed to be in 
six places at once—though I suppose that 
might have been the flashbacks again. 


CREATIVE SPARK My famous check- 


ered flannel shirt gave Dan Bricklin the | 
original idea for VisiCalc. A gravy spot on | 
one of my signature bow ties gave Wayne | 
Ratliff the spark for his beloved dBASE | 


“‘dot prompt.”’ And Seymour Rubinstein 
and Rob Barnaby were inspired to create 
WordStar when they overheard me disci- 
pline my atonal little pet, Karlheinz Dog- 
hausen—*‘Control, K.D.!”’ 

Then IBM changed the PEDPAC world 
overnight. In a move that some of my asso- 


Ciates called ‘*as gutsy as the attack on lwo | 


Jima,”’ I started PEDPAC IBM magazine. 


| Many have since offered many reasons for 


its unfortunate demise, but personally I 
think it was our hard-hitting no-compro- 











mises editorial stance. Tough, honest arti- 
cles like ‘‘Forget Floppy Disks: Cassettes 
Work Just Fine,’’ my oft-quoted editorial 
‘‘Do We Really Need Another VisiCalc 
Clone? Down for the Count, /-2-3,"" and 
our centerfold of influential p-System us- 
ers alienated potential advertisers. 

Still, independence has always been my 
watchword. A child of the sixties, I twice 
demonstrated against air pollution and, in 
sympathy with the Native American pro- 
testers, developed a wounded knee. When 
I brought my activism to these pages, my 
lonely stand against copy protection sin- 
gle-handedly eliminated this scurrilous 
practice; my attack on illegal copying 
wiped out software piracy in one fell 
swoop; and my scathing denunciation of 
vaporware made it vanish into the ether. 


SPITTING PROHIBITED Perhaps my 
finest moment came when I took on the au- 
thoritarian town of Tacochip, Texas, 
whose ordinance against expectorating on 
the public bus clearly violated the spirit of 
freedom we Americans cherish. I forth- 
rightly stated that until the law was 
changed I would never set foot in the burg, 
and I urged that no computer organization 


even consider convening in the new 250- | 


seat high school Cafetorium, the ‘‘Eighth 
Wonder of the Northwest Panhandle.’” 
Some readers claimed that piece had no 
place in this magazine, but the tens of let- 
ters, dripping with the indignation of ex- 
pectoration rights advocates, clearly dem- 
onstrated my correctness. Though I am 
sorry to report that the ordinance remains 
on the books, I am proud that our industry 
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Tlustrateon. Mark Matcho 


@ STEPHEN MANES 


strongly resisted the blandishments of the 
Chamber of Commerce: no computer con- 
fabs have been held in Tacochip since I re- 
vealed its perfidy. 

More recently, I fearlessly revealed that 


When The United States Senate Select Committee 
compiled the volumes of testimony and evidence 
during the Iran-Contra hearings, they used askSam 
to manage every word. 

The system stored, searched for and retrieved 
even the most obscure detail, texi or numerical, 
with un and ease of use—withoul 
the crippling restrictions of the average database. 
It's this unique, versatile ‘‘free-form’” design that 
makes askSam’s all new ee perfect 

stem to manage your information 
oi From sales een research notes, financial lists 
to videotape collections, askSam keeps all your in- 
formation at your fingertips. 

askSam makes data entry quicker and easier 
than ever. Information can be entered with no 
defined eri or with sleek templates and overlays 
that you design. 

mee ele Swift Retrieval. 
includes the most advanced data entry 
and storage features available, like our full-screen 
text editor for easy addition of new records with 
or without formal definition of fields. Or you can 
use our ASCH-import facility for importing word 
processing or database files. 

You'll feel askSam’s horsepower during sear- 
ches and retrievals. Search/Retrieve can be based 
upon any combination of any words, dates, 
numbers or symbols, or part of any word or sym- 
bol, in a record or documenl. 

And you can retrieve an entire document—or 
just a sentence. 


The Information 

askSam’s full-featured system makes it versatile 
enough to handle ain amount of information for 
any particular need 


VIEWPOINTS 


our own PC Labs tests cannot be as impar- 
tial as we claim because of the shocking 
truth that every single PC Labs member 
has prior computer experience and some 
actually have been seen talking with hard- 


Power-users will innovative numerical 


If you're not a power Lgl nae eg 
extensive context sensitive, on-line 
whenever you need them— wherever Poaare® are. 


askSam’s Hi eerie eey 


With askSam’s pow facility, you 
can easily create menus of so aanties’ prtiocon 
vou quickly databases that permil 
ou 
movemenl between with no file boundries. 
Money-Back Guarantee. 
st iy seo CHET: soace 
thre can do—and 
manage your valuable 
how aman just $295. 
See Your Dealer Or 
Cail askSam Systems at: 


1-(800)-3- 


in FL sontoras (904) wn aan Tp 


For more 
pi pena pean ad card 
Pt C 


a 1986 


PC. ‘Nogune’ 
Pyne s eee 


2b 
P.O. Box 1428, Perry, Florida 32347 


Seaside Software, inc tsnow Systems ashSam requires 
236Kom any (B® Pc, XT AT, Tor compatibles and 1M PSE 
ight 1988, askSam Syst a trademark of 


oe Systems. 
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ware and software manufacturers, Unfor- 
tunately, the editors rejected my sugges- 
tion that we eliminate all possibility of bias 
by contracting the work to an outside firm 
that has tested nothing but high-tech refrig- 
erator magnets for the past 3.7 years. 
However, I'm delighted to report that one 
of our competitors has done just that. 


PERSONAL ACHIEVEMENT As one 
who was present at the birth of the personal 
computer, I considered awarding quarter- 
century Manes Personal Achievement 
Medals here, much as I do annually to flat- 
ter industry bigwigs. But then I realized I'd 
have to leave out some deserving recipi- 
ents in order to have enough space to recall 
my own personal achievements. So to 
those who've been almost as influential as 
I over the years, let me just say we all 
know who you are, gang, and nice work, 

I had hoped the management might cel- 
ebrate this festive occasion and perhaps 
help our subscription renewal rate by fea- 
turing a special wraparound gatefold cover 
with the logo ‘‘The Most Intelligent and 
Charming People in the Universe’’ and 
tiny pictures of all my loyal readers. How- 
ever, our art director said it would be a real 
shame to waste so much white space. 

But I do think it’s important to note the 
caliber of attention this anniversary of 
mine has attracted. My electronic in-box is 
overflowing with congratulatory mes- 
sages. Many are perhaps a bit too ribald for 
these pages, but let me assure you that a list 
of their senders would read like a Who’s 
Who of the industry. Let me quote just one 
example from a fellow pioneer: 

‘*Twenty-five years already? Seems 
like eons."* 

—Charles ‘*Chuck’’ Babbage 

What of the next quarter-century? | pre- 
dict that as computer use grows and our 
readership soars, I will become more pop- 
ular and influential than Russell Baker, Art 
Buchwald, and Heloise put together. By 
the end of the century, I'll be ranked up 
there with Jonathan Swift and Edgar 
Guest. And I'll be using a supercomputer 
or at least a big network, because these 
lousy PEDPACs—uh, sorry, personal 
computers—just won’t cut it anymore. As 
I may have mentioned, I was present at the 
birth of the personal computer; | plan to 3 
there for the funeral. 
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AMONG LEADING DESIGNERS, 
THESE ARE CONSIDERED 





STATUS SYMBOLS: 


n-screen icons like these 
are just one of the reasons 
Computervision's Personal 
Designer’ is the best micro-based 
CAD system available. Easy to 
read, Easy touse. The very 
essence of personal CAD 


Based on Computer- 
vision’s unparalleled 


we 


P 
\-) 


ewe 


microCADDS software, the 
Personal Designer lets you cre- 
ate engineering drawings and 


| 3-D models. 


‘ou can even get an optional 

package that lets you add com- 
plex sculptured surfaces to your 
designs, a capability limited to 
larger systems until now. 


Add to these functions like finite 
element modeling and analysis, 
high-resolution shaded colored 

pictures, sophisticated user pro- 
gramming tools, and all the nor- 
mal office uses of the I]BM* PC 


wet AT, XT or compatibles, and you 


have a system of great value. 


Add the fact that the fully 
SxVA documented Personal 
Designer comes from 
Computervision and you 
have a system ina class 


by itself. And that's the 


B) kind of status anyone 


“IBM tsa requtered 
trademark of international 
Business Machines 


Self-explanatory icons facilitate dimension- 
ingto engineering standards. You may add 
your own tcons to tailor the system for your 

unique needs. 


Shaded images of complex objects such as 
this valve are readily generated. These 
images are invaluable for visualizing the 
final product and for assessing design 
validity. 


or more information call 
1-800-248-PSBU (7728). In 
Massachusetts & Canada, 617- 
276-1094. Or write to: Compu- 
tervision Corporation, PSBU, 
Building 16-2, 100 Crosby 
Drive, Bedford, MA 01730. 
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Personal Designer’ 








FAX #: (602) 246-7805 


Order Line-1-800-421-3135 Servicing our PC buyers with 
Order Status and low pricing and technical 
Technical Support experience since 1979. 
602-246-2222 


es a ¢ 








— HARDWARE — 


FREE SOFTWARE! 


Purchase over $100 and receive one of these disks absolutaly FREE! Purchases 
over $250 get two free disks, over $400 gel three, or get ali four disks when your 
purchase la over $500! 1) MIXED BAG—A great assorimsnt ol utilities and games 
all packed on one disk. 2) PC-WRITE-Try thia famous leetura packed word 
processor It's a winner! 3) FONT-SET—Lets you set popular fonts like bold, under- 
line, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Pana- 
some, Star, Toshiba, etc. You can even use your printer like a typewriter! 4) ABC- 
UST—Greal mailing list program! Sort on any field, do quelified searches, print 


reports and mailing labels, and more! 


Boards 


AST Advantage Premium 
AST Sixpac Premium 
AST Si 


Sixpac 
Hercules Color Card 
Hercules in Color Card 
Hercules Graphics Plus 
J Ram 3 ATP 
In-Board AT 
Intel Above 286 
Orchid Tiny Turbo 
Generic 10 XT/AT 


iBM Compatibte Computer, 
135 watt power supply, 

1 brand name floppy disk, 
PC kayboard, 640K Ram, 

8 expansion slots, 

8088-2 processor 


AZ Turbo AT 
512K, 6 & 10 MHZ, keyboard, 
200 watt power supply, one 
1.2 teac drive, Phoenix Bios $975 


Laptop Portables 


Computers 
NEC Multispeed $1499 
NEC Powermate Portable 
20MB 


AST 286 
Premium 
Computer 


512K, expandable to 2 MB on the 
systam board, RT enhanced style 
keyboard, parallel, serial and 

Clock, 1 2 MB floppy disk drive, 

7 axpansion slots, two 32 bit 
fastram slots, DOS 3.1 & Basic 

1 year warranty Low Price 


AZ10 


150 watt power supply, 
dual 360K dnve, 10 MHZ 
mother board, 640K, 
keyboard 


EGA Boards 
Low 


ATi EGA Wonder 
NEC GBI 
Paradise Auto 480 
Paradise VGA+ 
Quad EGA Plus 
Vega VGA 


ATIVIP 


NEC Multisync Plua 
Samsung 


Floppy Drives 


Teac 5%4" 360K 
Toshiba 32” bres 
Other Famous Granda Low Price 


Hard Cards 


Plus Hardcard20MB = Low Price 
PluaHardcard40MB Low Price 


Hard Drives 


Miniscribe 20 MB Low Price 
Seagate 20 MB w/Cont $269 
Seagals 30 MB w/Conl 299 
Seagate 30 MB AT Low Price 
Seagate ST 125 w/Cont 329 
Seagate ST 138 w/Cont 399 


Keyboards 
Keytronics RT101 
Keytronics 5151 
Keytronics 5153. 

Suntek RT Styis 


Incredible Values 


Genius Mouse 

Monochrome Board w/printer 

port (similer to Hercules 

Graphics) $69 
Data Copy Microfax 

Board 


$800 
Amdek CO Laser Drive $640 
Desktop Publisher Graphics $99 


Mice 
Logitech 


Low Price 
Microsoft Bus w/Paintbrush see 
Microsoft Serial 
Optimouse w/Dr Halo 0 
Optimouse w/DPG 155 


Modems 


AZ 300/1200 
Everex 300/1200 
Everex 2400 Int. 
Eversx 2400 Ext. 





Monitors 
AMDEK 410 Amber $145 
AMDEK 410 Green 149 
AMDEK 410 White 
Magnavox RGB 
NEC GS Amber 
Princeton HX 12E 
Princeton Max 12 
Samsung TTL Amber wAllt 
Samsung Color w/tit 


EPSON—Call on all models 
NEC 


OKIDATA—Cal! on ail models 
PANASONIC 


1080-1/M2 
1091-1/M2 
1092-1 
124 

1592 

1895 

3131 

3151 
STAR MICRONICS 
NB24-10 
NB24-15 
NDI0 
NO1S 
NX1000 
NXt5 
TOSHIBA 


351 Model Il 


Laser Printers 


Canon Laser 

NEC 850+ 

NEC 860+ 

NEC 890 

Laser Image 2000 
Okidata Laser 6 
AST Turbo Laser PS 


80287 (Intei) 
80287-8 {intel} 
80287-10 
80387-16 
8087-2 (Intel) 
8087 (Inte!) 


Shipping on most software ia $5.00. 

© AZ orders add 6.7% sales tax. 

¢ Personal check/company allow 14 days to clear 

© We accept Purchase Orders from authorized institutions for 3.5% more 
than cash price (Please call in first.) 


® All returns are subject to our approval. 
© There will ba a 20% restock fee on all returns. 
® Sorry, no refunds on open software, dua to copyright laws. 


-§00-421-3135 


We Cater to the First Time Buyer 
Call our friendly technical service 


(602) 246-2222 


Accounting 
Low 


Cyma 

Qac Easy Accounting 
Dac Easy Payroll 
Dollars & Sense 

In House Accounting 112 
Managing Your Money 3.0 VW7 


Communication 
Programs 


Carbon Copy Plus 
Crosstalk XVI 


Managers 
Chi 


ipper 
Condor 3 
D Base Itt Pius 
DB-XL 


Fox Base Plus 
Genifer 


Knowiedgeman 2 

Paradox 20 Premium 

PFS Professional File Low Price 
Powerbase 189 





DOS 


$102 


(BM 3.3 
00s Low Price 


Educational 
Microsoft Learning DOS Low Price 
Turbo Tutor tl $25 
Typing Tutor fV 30 


Entertainment 
Chuck Yeager Flight Simitr. 
F15-Strike Eagle 
Hacker fl 
Kings Quest 
Jet 
Microsoft Flight Simulator 
Scenery Disk 1-7 
Silent Service 


Star Flight 
Sub Battle 


Graphics 
Boeing Graphics 
Chartmaster 
Design Cad 2 
Diagram Master 
Easy Cad 
Energraphics 2.01 
Generic Cad 
In-A-Vision 
Microsoft Chart 3.0 


‘oom 
Newsroom Professional 
Printmaster 


Printshop 
Printshop Companion 
Signmaster 





We Stock 
All Available 
Products 





SAVE 60% 
On Our Everyday 
Prices 


THIS MONTH'S SPECIAL 


Microsoft Word 4.0 ........ 3195 


— SOFTWARE — 


Languages 
Microsoft Pascal Low Price 
Microsoft Quick Basic 
Microsoft Quick C 


sesssssss 


Turbo Prolog 
Turbo Prolog Toolbox 


Software 


Microsoft Word 

Fox Base 

Word Perfect 

Word Perfect Modules 














Project Manager 


Microsoft Project Low Price 
Super Project Plus Low Price 
Timeline 2.0 


$270 
Total Havard Manager 2 Low Price 


Spreadsheets 
Hal 





Utilities 


Rightwniter 
Sideluck 


Sideways 
sos 
Sqz 


g 
gunk egsasacees 


Super Key 
Turbo Lighting 
XTree 


Word Processing 
Easy Extra 
Lightening 

Microsoft Word 4 
Muttimate Some ll Low pice 


Varsity 
Volkswriter 3 
Webster Spell 


$88 
comes 





Microsoft 
Software for the 
Macintosh 








ishing Copywnte 
eit cit Items Not 
PFS First Publisher D ia on 4 
een Beet ices Listed. 
Eureka 
Fastback Plus 
Formtoota 
jopher Low 
Bernoulli cart 10 MB. Graph in the Box Release 2 
Bernoulli cart. 20 MB Hot . 
Maxell 54° DS/HD HIEST ' DUCTS 
ae econ cen 2701 Vana he 
3M 600A Data Tapes Microsoft Macro Assembler’ $2 Norton Advanced Phoenix, AZ 85051 
1-800-421-3135 
> All Prices to chan No for MasterCard or Visa 
ss are subject ge Hodre: & Charge or 
* Minimum phone order $50.00 7 am-9 pm; Tuesday & Friday 7 am-5 pm; 


* We do not guarantee compatibilrty, 


Saturday 9 am-5 pm MST. 
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MONITORS 


Amdek 

Video 310A 12" Amber ....... .00 
Video 410 12” A/GIW (ea.). .. . 149.00 
Video 432 PS/2 AIW . - 179.00 
Video 1280 Graphics Sub - 699.00 
Color 600T 13” Hi-Res RGB . .349.00 


Color 722 Dual Mode RGB .. .449.00 
Color 732 12” PS/2 RGB .... . 499.00 
Magnavox 

7BM623 12” TTLAmber ...... 99.99 
CM8762 14” RGB/Composite ..New 
9CM053 14” Hi-Res EGA... .379.00 


eee 14” Multimode EGA .449.00 
E 

1402 Multisyne-Il........... ceree 
1601 Multisynce-Plus ........ 

2001 Bultiaynicckt 20” VGA. 3088. 00 
Packard Ball 

PB-1418F 14" Flat TTL A/G/W 115.00 
PB-1422EG 14” Hi-Res EGA . .369.00 
Polariod 

Palette EGA Plus.......... 2499.00 
Princeton Graphics 
Max-12 12” TTL Amber . 
HX-12+ 12” RGB .. A 
HX-12E 12" EGA . .. 479.00 
Ultrasyne 12" VGA ......... 579.00 
Thomaon 

4120 14” RGB/Composite.. . .229.00 
Zenith 


ZCM-1490 14" VGA Analog . .699.00 
MULTIFUNCTION CARDS 





AST 
Advantage/2 PS/2 Board..... 309.00 
Hot Shot 286 Board......... 399.00 


WE SHIP 90% 
OF ALL ORDERS 
WITHIN 24 HOURS 














ZENITH 


ZMM-149 PS/2 
Monochrome 


Boca Research 
Boca Multi-EGA............ 
Bocaram/AT O-4MB Card . 
DCA 

Irma 2.23278 UO ........... 
Everex 

EV-159 Ram 3000........... 
EV-657 Micro Enhancer 
5th Generation 

Logical Connection 512K.... 
Hercules 

Color Card ...........0005: 
Graphics Card Pius......... 
iDEAsaociatas 

IDE-5251 Emulation Board... 
Intei 

Inboard 386/AT and 386/PC .. 
4020 286 Board w/512K.. 
80287-8 Co-Processor....... 
NSI 

Smart EGA Plus............ 
Quadram 

Quad386-XT PC Upgrade .... 
Model-30 Quadboard PS/2 ... 
Tseng Labs 

EVA 480 EGA Adapter....... 
Video-7 

VEGA EGA Deluxe Adapter . 
VEGA VGA Video Adapter . . 


*199 










149.00 


359.00 


. 229.00 
. 319.00 





Zuckerboard 


AT-Primary Memory Board... .99.99 
Tandy 20MB Hard Card...... 499.00 
CMS 

Transporter 5%" PS/2 Disk . .269.00 
Plus 21 20MB Drive Card ....329.00 
T-160 60MB Tape-Backup ... .649.00 
Everex 


Stream 60-8 Ext. Tape-Backup 739.00 
Stream 60 PS/2 Tape-Backup 1299.00 


lomega 

eo ernouill Box il........ 999.00 
rwin 

110D 10MB XT Me sacle 219 Po 

420XT 20MB Tape-Backup ... 419. 

Miniacribe 

8425 20MB 3%” 40msec. ... .349.00 

3053 44MB 5%" 25msec. .... 669.00 

6085 70MB 54" 28msec. .... 889.00 

Mountain 





20MB Drivecard...... . 449.00 
30 MB Drivecard ..... - 499.00 
TD-4440 40MB PS/2 AT -599.00 
60MB Mountain Tape ....... 999.00 


Dual 5.25” Beta Bernoulli... 
PC-TOO 
TD4000 40MB Tape-Backup . .349.00 


Pius Development 

20MB Hard Card ......... . 599.00 

Racore 

Jr. Expansion Chassis ...... 299.00 

Seagate 

ST-225 20MB 1/2 Height .....249.00 
ST-238 30MB 1/2 Height ..... 299.00 

ST-251 40MB 1/2 Height ..... 449.00 

Sysgen 

Bridge-File PS/2 Drive.. . 239.00 

Bridge-Tape Backup .. . 569.00 





Durapak Single 15MB 









SYSGEN 


PS/2 Drive 
Bridge-File 


SELECT FROM 
- OVER 3000 
PRODUCTS 





COMPUTER MAIL ORDER 


COMPUTERS _ 





AST 


Deskpro 386/20 Desktops. .....Call 240cps, 80 Column 
Portable 286/386 ......... +e. .Call 

IBM 

PS/2 Model 30, 50,60, 80....... Call 

NEC 

Powermate Il 40MB........ 2299.00 | » 


PC-TOO 
§12K 10 MHz 1.2MB AT-1800 .999.00 
Toshiba 





1000, 1100+ , 1200, 3120 Laps ..Call Pagemaker..........ceee0- 
Ashton Tate 

a — cori al Btararstets steheveerocaiete 399.00 
Brother ora 
M-1509 180cps, 132 col. ..... aegod | Cuma stress ve eeee «139.00 

| HR-40 40cps, Daisywheel . . . .669.00 PC Option Board 84.99 
FAX-100 Fascimile Machine .999.00 ne ee . 
Canon 

PC-25 Personal Copier ...... 899.00 






Citizen 
Premler-35 35cps, Dalsywhl. .479.00 
Epson 






wae osot 





" ssatatete A ae LX-800 150cps, 80col........ 179.00 LOTUS 
ee FX-286E, 240cps, 132col....... Call 
L J E. — LQ-500 180cps, 24-Wire ....... Call Lotus 1-2-3 
— LQ-850 330cps, 80 col. ........ Call Special || 
LQ-2500 334cps, 24-Wire ......Call : 
EX-800 300cps, 80col. ........ Call ${ 99 
Hewlett-Packard 
HP-2226 Thinkjet........... 369.00 
P2200 Pinwriter 24-Wire ..... 379.00 | 5th Generetion 
Anchor P660 Pinwriter 24-Wire ..... . BETO: | a fee Peete aeons eho ee oc ae 89.99 
1200E External .........-.. 129.00 Le sdo Rostscrnt| eee oe "pea o Geimoues wiDr.Halo ....... 79.99 
2400E External ............ 169.00 | Okidata Logitech 
ATD-Zuckerboard ML-192 + 200cps, 80col. . .. .319.00 Hi-Res Buss Mouse ........ 119.00 
1200 Baud Nude 1/2 Card .....79.99 | ML-193+ 200cps, 132 col. .. .449.00 Microrim 
Bast Products ML-293 240cps, Dual 9-Pin .. .499.00 R:Base Hs DOS Ris csescccce.c oe 539.00 
Smart 2400 1/2-Card wiSoft ..159.99 | ML-393 450cps, 24-Wire ..... 989.00 Microsoft 


Panasonic Microsoft Word 4.0 ......... 239.00 


E 
Everenm 940 2400 Baud Int ..189.00 | KX-P1080i 144cps, 80col.....189.00 | Microsoft Mouse Bus/Ser ...119.00 
Evercom 945 2400 Baud Ext. .219.00 | KX-P1091I 194cps, 80col..... 199.00 Microstuf 


Hayas bert 595 240cps, 132 col. .. .479.00 Ce sais 89.99 
a ultimata Internationa 

OA TATE eer = = FO-300 Facsimile Machine .1489.00 Multimate Advantage II Prem .299.00 

Smartmodem 2400 Ext. ..... 439.00 | star Micronics Norton Software 

Practical Paripharals NX-1000 140cps, 80 col. ..... 179.00 | Advanced Utilitles........... 86.99 

2400 Stand Alone .......... 199.00 | NX-15 120cps, 132col....... 319.00 | Word Pertect Corp. 

U.S. Robotics Toshiba Word Perfect 4.2 ........... 209.00 

1200 Baud Direct Int..... ..+.-69.99 | P321-SL 216cps, 24-Wire ....539.00 Xarox 

2400 Baud Direct Ext........ 189.00 | P351-SX 300cps, 24-Wire ....999.00 Veritura Publisher 1.1....... 569.00 


In the U.S.A. and in Canada 


Call toll-free: 1-800-233-8950. 


Outside the U.S.A. call 717-327-9575 Fax 717-327-1217 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. B1, Williamsport, PA 17701 








: Add 3% (minimum 0 Ing and Trend ing Le pments Mey require a@citione cherges. Personei and compeny checks require 3 weeks to clear. 
For faster delivery, ue rh credit card or send cashier $ Sheek or bank money order. Credit cards are not charged until we ship. Pennsylvanie residents add 6% 
sales tax. All peorere prices end ere eubject to chenge end ell iteme ere eubject to eveilebility, Defective softwere will be repleced with the same item only, 
Herdwere willl be r ie or rilaaiea et our discretion within the terme end limits of the manufecturer's werrenty We cannot guerantee compatibility. All seles ere 
finel and returned ‘ghipmente ere eubject to e restocking fee. B104 
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INTRODUCING THE MOST POWERFUL, 
“ALL IN ONE” LOOP 286 COMPUTER 





Mole) =t=) 
* Intel 8088 Base System. 
* 4,77 — 10 MHz Clock Speed 
« 640K Memory on Board 
« Hard & Software Switchable 
# 8 Slots 
* ERSO BIOS 
# 150W Power Supply 
» One Teac 360K Floppy Drive 
* Floppy Orive Controller. 
» AT Type Keyboard (84 Keys) 


ease system $469 


Built-in Intel? 12.5 MHz 80286 

| Microprocessor 0 or 1 wait states 
available Fully IBM AT? compatibie 
Uses latest surface mount 
technology by Western Digital 


Built-in 1 M@ of ORAM at 256% 
x9 SIMM Expandabie to 4MB. 


Built-in single chip Paradise PEGA 
video controller Supports up te 
640 x 480 resolution 16 colors 
irom a palette of 64. EGA CGA. 
MBA, Hercules’ and 
Plantronics 

Colorpius™ 

compatible 

Simulates color 

wath 16 shades 

on monochrome 

monitors. 


Built-in singie chip 


floppy disk 
controller. 


Cd 


35 or 
5.25 ich dnves. 


ALL SYSTEMS WITH: 

@ One Year Limited Warranty. 

e 72 Hours Burn in Work. 

@ Fully Assembled & Teated 
Asaurance in U.S.A. 

® 30 days monay back guarantee. 

e FREE UPS ground in U.S.A 

e Major credit carda acceptable. 


WESTERN DIGITAL _ 


¢ OO F PO Ff #4 F £ 


286 MAIN BOARD 


*eaaneg, 
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# Western Digital 286 Main Board 

# Western Digital 8I0S 

* 1 MB Memory on Board 

* 1 Wait State 

« O Wait State Available 

* One 1.2 MB Floppy Drive 

# 200W Power Supply 

# Enhanced Capacity Keyboard (101 Keys) 
# Case Oimension 17" * 16" * 6” 

* Best Quality Guarantee 


Base system $1095 


5 Built-in single 
chip hard disk 
controller Can 

operate two ST/ 
506 or ST/412- 
based disk 
drives using 
MEM (Modded 
Frequency 
Modulation) data 
encoding formal 
with 32 Bit ECC 
{Error Correction 
Code) 


G — Burtt-in 2 sera! ports 
through 10 pin headers. 

1 Centronics parallel 

port through 26 pin 

header. 


7 =~ Burtt-n PS/2* compa- 
ble mouse port. 


8 Built-in expansion 
slots—3-16 BIT AT 

BUS and 1-8-BIT PC 

BUS Automatic bus 
Gecoupiing ehminates 
Compatibility problems 

wilh & MHz add on 

cards. 

Q Built-in CMOS clock 
Calendar with buiit-in 
System configuration 
anformation. 

1Q — Buiit-tn 80287 math 
to-processor siot 


CALL SPECIAL PRICE FOR HARD DISK, MONITOR, TAPE BACK-UP, CO-PROCESSOR & MODEM 
QUALIFIED CORPORATION & UNIVERSITY P.O. ACCEPTABLE. DEALER INQUIRY WELCOME. 


ORDER HOT LINE: 1-800-521-4892 
IN CALIFORNIA: 1-714-937-1670 


VERTEX 
Adaanced Research. Ine. 
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COMMITMENT TO BEST CUSTOMER SUPPORT AND SERVICE 
1890 Oxcccomood go Sto 903 Orooac CO NIEEB 


COVER STORY & WINN L. ROSCH 


Bf o ahead. Stare through your 
monitor screen into the world 


of daydreams. Let your eyes 

PS ve glaze over with thoughts of harmony and 
perfection. What are you thinking of? If 

you're like the rest of us computer 

MODE. de drudges, you’re wrapping your fingers 
around the ultimate PC: the cost-is-no-ob- 


. ject, byte-bashing, fire-breathing, super- 
S0- yi V performance miracle machine of your fon- 
dest dreams. 

Odds are your recipe runs something 
like this: take Intel Corp.’s most powerful 
microprocessor, the 80386, mun it at its 20- 
MHz maximum rated speed, couple it toa 
big, high-speed hard disk using an ESDI 
(Enhanced Small Device Interface) con- 
troller, and build it using the latest surface- 
mount circuitry and IBM’s new Micro 
Channel architecture. Finally, pull out the 
icing gun and squirt the most important 
frosting on this exotic cake: I-B-M, the 
three letters that guarantee compatibility, 


your peace of mind, and your job. 

With its renowned marketing savvy, 
IBM apparently tapped into our day- 
dreams and came up with the Personal 
System/2 Model 80-111. This latest IBM 
electronic wonder doesn’t just incorporate 


EINE 2 


all the features that fill your reveries, italso Jt’ s the most 

boasts of being the fastest, most powerful : 
personal computer ever made by the larg- e owerfil PS/2 machine 
est computer manufacturer in the world. yet, but testing 


For $10,995 ably wodlda't ex 
ae you provably wouldn't €x- shows that the 20-MHz, 


In fact, you’d probably expect more, §0386-based 
but as it stands, the Model 80-111 is 25 
perount faster Uhan its predeoessce the 16 PS/2 Model 80-111 
MHz Model 80-071, upgraded with a system is less 
11SMB hard disk. If your time is impor- 5 
tant, that 25 percent can be valuable in- than the sum of us parts. 
deed. But if your time is really in de- 
mand—and your mind is open to things — 
that don’t come in shades of blue—you’ll 
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find greater speed and power elsewhere. 
What you get with the Model 80-111 in- 
Stead is a very competent computer: the 
fastest PS/2 on the market today. 





JUST ANOTHER PRETTY CASE = Exa- 
mine the inside of the Model 80-111, and 
you'll find no breakthroughs. The machine 
is merely a mélange of components pulled 
off the shelf from the IBM Personal Sys- 
tenv/2 design school with a new system 
board bolted in. 

The one part of the Model 80-111 that 
sets it apart from its PS/2 peers is screwed 
to the right side of its case-cum-chas- 
sis—its planar (system) board. It looks al- 
most insignificant: just 10 by 15 inches 
of green glass-epoxy layered with surface- 
mount components and big, square, dedi- 
cated VLSI circuits. To accommodate its 
higher speed requirements, the 20-MHz 
planar board has been substantially revised 
from the 16-MHz planar. 

Hidden under the hard disk rack be- 
neath the area where the D: drive would be 
mounted is an Intel 80386-20 micro- 
processor and a socket reserved for a 
80387 numeric coprocessor. Both chips 
run at the full 20 MHz. 

Just above the hard disk rack are two 
sockets for plugging in small memory 
boards. Only video memory is resident on 
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The IBM PS/2 Model 80-111 (pictured here with the $1,550 14-inch Model 8514 VGA monitor) 
cames standard with 2MB RAM, a 1 .44MB 3'/-inch floppy disk drive, and a 115SMB ESDI- 
controlled hard disk. In benchmark testing, the hard disk reported an access time of 32.7 
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IBM PS/2 Model 80-111 
IBM Corp. 
Consult your local authorized IBM dealer. 
List Price: With 2MB RAM, 1.44MB 3%- 
inch floppy disk drive, t SMB hard disk, 
$10,995; monochrome monitor, $250, 14- 
inch color monitor model 8512, $595; 12- 
inch VGA monitor model 8513, $595; 14- 
inch VGA monitor model 8514, $1,550; 
8514 VGA display adapter, 
$1,290; 80387 math coprocessor, $1,195; 
DOS 3.3, $120; OS/2 1.0, $325. 
In Short: The most PS/2 system 
available, the Model 80-111 offers high qual- 
ity and the guarantee of a long future of com- 
patability, but it fails to match the perfor- 
mance of the Compaq Deskpro 386/20 and 
represents only a slight i over the 
performance of its 16-MHz sibling, the Mod- 
el 80-071, 
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milliseconds, not fast enough to keep up with the Compaq Deskpro 386/20's 16-millisecond drive. 


the Model 80-11 planar. 

Standard equipment fills one with a 
proprietary daughtercard that holds 2MB 
of dynamic RAM in 24 of IBM’s own 80- 
nanosecond chips (yes, that works out to 
about 750 kilobits per chip, with 1 bit per 
byte reserved for parity checking). More 
memory can be added either in the second 
socket or via expansion boards. 

Unlike the 16-MHz Model 80-071, 
which uses ordinary flat memory, the 
Model 80-111 RAM is operated in page 
mode with a page size of 2K. This archi- 
tecture allows repeated memory reads 
within a given page to be made without 
wait states. Memory wnites within a page 
require one wait state. Reads or writes out- 















side of the current page impose two wait 
States. 

While the memory-cycle time of the 
Model 80-071 always amounted to 187 
nanoseconds, that of the Model 80-111 
varied between 100 nanoseconds (reading 
within the current page) to 200 nanosec- 
onds (accessing outside the current page). 
According to IBM, the net result obtained 
by this architecture is 0.8 wait states, the 
same figure claimed by Compaq for the 
original 16-MHz Deskpro 386, which uses 
a similar memory configuration. 

PC Labs memory tests do not favor this 
architecture because they involve moving 
large blocks of data between memory ar- 
eas larger than a fege. As a result, in 
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benchmark testing, both the conventional 
and extended memory areas of the Model 
80-111 yielded roughly the same perfor- 
mance as the 16-MHz Model 80-071. 

The Micro Channel bus of the Model 
80-111, operating at 10 MHz (one-half the 
clock speed of the microprocessor). ex- 
tends through the system's eight expansion 
slots. Three of these slots are equipped 
with a bus width of 32 bits, while the bal- 
ance have 16-bit bus widths, with one of 
the latter boasting an extended connector 
to accommodate video expansion. As 
standard equipment, only one 16-bit slot is 
filled with the ESDI hard disk controller. 
The controller is capable of operating a 
second ESDI hard disk. 

The standard equipment hard disk, lo- 
cated in the rear half of this internal bay, is 
an IBM-made 115MB (formatted) unit 
that’s equipped with a 10-MHz data-trans- 
fer-rate ESD] interface. In testing, the 
drive yielded a 32.7-millisecond average 
access time. 

IBM further enhances hard disk perfor- 
mance by logically simulating 64 heads 
(instead of the 8 physical heads) and sup- 
plying caching software (in the form of 
hidden files on the Reference Diskette in- 
cluded with the system) as standard equip- 
ment. 





In operation, the hard disk subsystem is | 


commendably quick and respon- 
sive—faster than anything else in the IBM 
PC product line. But compared with the 


competition, the powerful IBM combina- 


tion seems somehow anemic. 


Compagq’s choice for its top-of-the-line | 


Deskpro 386/20—a 16-millisecond aver- 
age access time drive, caching software, 
ESDI interface, and innovative bus engi- 
neering (“The Fastest Ride Around,’’ PC 
Magazine, January 26, 1988)—earns the 
machine a substantial performance lead 
over the Model 80-111 no matter how you 
measure it. Even in pure sequential file 
building through DOS, an area in which 
the Micro Channel should prove its mettle, 
the Deskpro was more than 30 percent 
faster (345 versus 250 kilobytes per sec- 
ond, respectively). 


SYSTEM BOARD CIRCUITRY Built 
into the system board circuitry are several 
standard features. Besides the parallel and 
serial I/O ports (as with all PS/2s, the Mod- 





el 80-111 parallel port does operate bidir- 


ectionally), included on the system board | 


are the floppy disk controller, VGA video, 


clock, and CMOS Programmable Option | 


Select (POS) memory. 


Because of the POS feature, the Model 
80-111 system board requires no jumpers, | 


no DIP switches, no mess, no bother. In- 


stead, you runa system setup program ona | 
copy of the Reference Diskette to config- | 
ure not only the disk drives but also the op- | 


tions that are installed in the expansion 
slots. Overall, POS rates as a smart/dumb 


= The Model 80’s hard 
disk subsystem is 
commendably quick and 


_responsive. But compared 
_ with the competition, it 


seems somehow anemic. 


system—smart enough to know when 
you’ve changed something, but so dumb 
that you’ve got to go through the setup 


with every alteration you make. A smarter | 


design would have been to have the system 
automatically configure itself to whatever 
changes it detected, warn you of any of the 
detected changes, and give you a chance 
for customization—all without obstinately 
enforcing the setup process. 

Because VGA circuitry is built into the 
Model 80-111, all you need to do to have a 
functional system is add a monitor. As 
with all models of PS/2 beyond the Model 
50, the Model 80-111 accommodates ei- 
ther a monochrome or color display. 
You'll need either an official IBM PS/2 
display or a multiple-scanning monitor 
with analog inputs that can handle the 31- 


kHz horizontal sync frequency of the VGA | 


standard, like the NEC MultiSync II or the 
Sony Multiscan monitor. Software com- 
patibility should not be a worry because 
the VGA adapter has full backward com- 
patibility with all previous IBM standards 
(but not Hercules graphics). 

Any evaluation of the performance of 








the Model 80-111 video system depends 
on your standard of comparison. Com- 
pared with AT clones, even those based on 
the 80386 microprocessor, the Model 80- 
111 is quick—much faster in rewriting the 
screen than are EGA adapters. Compared 
with Compaq’s 16-bit VGA adapter, how- 
ever, the Model 80-111 is a slug. Com- 
paq’s direct screen writes are nearly four 
times as quick when the VGA adapter is 
installed on a Deskpro 386/20. Indeed, the 
mechanical differences between the Model 
80-111, the slower Model 80s, and even 
the $5,000 cheaper Model 60 are insignifi- 
cant. 

As with the other two stand-up PS/2s, 
the Model 80-111 is not a desktop comput- 
er but rather a deskside companion. Its 
case is identical to the 80286-based Model 
60s and to the slower, 80386-based Mod- 
el 80-071’s, standing 24 inches high, 7 


} inches wide, and 19 inches deep. At the 


bottom of the system unit are two flipper- 
like feet that rotate 90 degrees and lock in 
place to extend the width of the base of the 
case to a full foot, eliminating the teeter 
from the tower. 

Construction can be described as a 


| molded reinforced plastic monocoque, 


with the plastic bearing full structural 
Stress and providing support for all inner 
assemblies. The inside is lined with a sil- 
ver-based conductive paint that traps inter- 
ference within and earns the Model 80-111 
the same FCC Class B rating (suitable for 
home use) as the rest of the PS/2 line. The 
extemal finish is spray-painted the pale 
white-beige shade that all office equip- 
ment has devolved to. Underneath that is a 
gray primer and plastic roughly the color 
of the top paint. While the topcoat color 
ensures consistent hues across different 
batches of plastic, the primer will make 
any scuffs, scratches, or abrasions readily 
apparent. 

On the top of the case is a fold-down, 
full-length painted metal handle. Roughly 
rectangular in cross section, it is large 
enough to give a tolerable grip. The 40- 
pound-plus weight of the machine marks it 
as a severe arm-stretcher, about as lugga- 
ble as a small refrigerator. The Model 80- 
111 makes no pretense of being portable, 
however. The handle is designed solely to 
help tote the little barge between offices or 
departments. 
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REAR WINDOWS The back end of the 
Model 80-111 is all business and cables. 
The power cable plugs into a jack at the top 
and hangs down nearly the full height of 
the case. No jack is provided for switched 
monitor power. At bottom are the eight sil- 
ver faces of the expansion-slot-retaining 
brackets, stacked like aluminum venetian 
blinds. 

In between are the vital input and output 
jacks that are directly connected to the sys- 
tem board. From top down, the list reads: 
keyboard, mouse, parallel, serial, and vid- 
eo ports, 

While the keyboard and mouse ports 
are identical and use the new PS/2-style 
connector (making them incompatible 
with ordinary PC and AT accessories), the 
parallel and serial ports follow the original 
PC standard female and male (respective- 
ly) DB-25 standard. The video connector 
is the female DB-15 used by the Video 
Graphics Array (VGA) system. 

The front of the Model 80-111 puts the 
system's only nonkeyboard control, the 
power switch, at your fingertips in the 
guise of a big orange paddle near the top of 
the monolith. Next to it are a power-good 
indicator (once known as the *‘pilot light"’) 
and hard disk activity indicator. 

Below is a vertical stack of two 3- 
inch drive bays. As standard equipment, 
one comes filled with a 1.44MB floppy 
disk drive. The other is prewired for a sec- 
ond similar unit or, pethaps, a third-party 
tape backup system. 

Farther down is a blank insert that hides 
a full-height, 5%-inch drive bay. This bay 
has potential front panel access, making it 
suitable for an optical disk, cartridge hard 
disk, DC600-style tape backup system, or 
second hard disk. 

The entire physical arrangement is very 
handy, putting the disk slots at your finger- 
tips. Sitting next to your work surface, the 
machine itself makes an excellent place to 
put your coffee cup when the desktop de- 
bris becomes too dense. 


INNERSELF = Access to the inner works 
of the Model 80-111 is accomplished by 
removing the left side of the chassis, which 
is secured by two large capture screws. 
Any coin of two bits or less fits the slots. 
To prevent intemal components from 
migrating to other systems via persons un- 










Benchmark Tests: 


he obvious comparison to make in the 
benchmark-test results is between 
's Deskpro 386/20 and the IBM 

PS/2 Model 80-111. An assist from Intel's 
802385 memory cache controller makes 
the Deskpro's classie PC bus outperform 
the PS/2's Micro Channel architecture 
when it comes to the Conventionat 
Memory test, and the 386/20's 70MB hard 
disk outperforms the Model 80-111's big 
115MB ESDI-controlled disk by neerly 2 to 
1. Perhaps most startling of all, the new 
16-bit Compaq VGA adapter's perform- 
ance simply blows the IBM version off the 
charts. 


The NOP benchmark tes! 1s designed to measura raw 
clock speed and memory access time white minimizing 
differences im microprocessors and the effect of 
memory caching. This test executes almost nothing but 
NOP ("No Operation”) machine code instructions in a 
tig 128K loop 


The 60386 instruction Mix benchmark test measures 
the time it takes to execute a selected senes of 
Processor-intensive tasks. The test program uses 
80386 instruction code. These instructhons are a subset 
of the total processor instruction set. The 80386 
Instruction Mix implements a number of 32-bit 
operations. in the 80386 processor these become 
singla instructions, whereas in the 8086 and 80286 
versions of the benchmark test they remain multipia 
instructions 


The Floating-Point Calculation benchmark test 
measures processor speed by looping through a series 
of floating-point calculations, inctuding mulnplication, 
division, axponentation, and loganthmic and 
trigonometnc tunctons. The benchmark program uses 
the floating-pomt library included with Microsoft © 
Compier 40 


The Conventionsl Memory benchmark test allocates 
256K of conventional and treats it as a series 
of 64-byte records Then, 16,384 random records are 
read into and written from this memory The result 
shown ts the average of the read and wnta times 


The DOS Disk Access benchmark test measures the 
time it takes to do a random sector read using DOS 
OOS butiers are set at 3 and tha imerleave factor ts left 
at the dnva's detault setting This test adds DOS's 
overhead to the BIOS and hardwara tenes The test 
program performs the sector read 1,000 times within the 
DOS disk partibon. The average result is shown in 
mithseconds. 


IBM PS/2 Model 80-111 





The BIOS Diak Seek benchmark tast measures the 
tma it takes to do a random seek using the disk’s ROM 
BIOS. The test result includes minimal softwara 
overhead and may not parallel the manutacturer's 
claimed average access ime The test program 
performs 1,000 seeks The average result is shown in 
miliseconds 


The Direct to Screen benchmark test measures the 
bandwidth of the video adapter by writing directly to the 
display memory butlers The test is performed in video 
made 3. The entre screen is updated using the 
assembly language REP STOSW instruction with 
register ©X equal to 2000. This ¢ done 1,000 times, 
and the result shown is the total of the 1,000 trials 


The Video BIOS Routine Without Scroiiing 
benchmark test maasures the speed of the GIOS 
Teletype routine without scrolling. The tes! is per- 
formed in video mode 3. The screen is cleared and 24 
lines of 60 characters each (including a terminating 
camage retum and line feed) are written to the display 
through the BIOS Teletype routine. This is done ten 
times, and the result shown is the total of the ten trials. 


The Video BIOS Routine with Scrolting benchmark 


The screen is cleared and 240 lines of 60 characters 
each (including a terminating carriage retum and line 
feed) are written to the display through the BIOS 
Taletype routine Although the first 24 lines written to 
the display do not involve scroiling, all the remaining 
lines scrolt the disptay. 
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Performance Times 
(Times given in seconds Video BIOS Video BIOS 
except where noted) 00386 Floating- DOS Disk BIOS Routine Routine 


Instruction Point Conventional Access Disk Seek Direct Without with 
NOP Mix Calculation Memory (milliseconds) (milliseconds) toScreen Scrolling Scrolling 
’ “Wo Oiiens5 | 





BM PS/2 Mode! 80-071 _ 1 4 15606 33.3 336 8 66 09 


Compaq Deskpro 386 (16 MHz) 2.1 4.0 15.5 0.8 33.3 29.2 79 15 48 
IBM PS/2 Model 80-111 1.7 3.2 12.7 0.6 34.9 32.7 6.5 0.8 3.5 


Compeq Deskpro 386/20 17. 29 10.5 0.4 19.4 194 1.8 06 1.3 
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Y/} Inside the IBM 
i! PS/2 Model 80-111 


Ose of the eew teetures designed tor 
the IBM PS/2 Model 60-111 ie e pro- 
prietary deeghtercerd that holds 
2M6 ot RAM In 24 80-nancsecoed 
chipe (750 kliobits per chip). One bit 
per hyte ie reserved tor parity 
checkieg. 





An (8M-mede 115MB herd disk ie 
steederd eqeipment ce the PS/2 
Model 60-111, complete withe 
10-MUz (dats transfer rate) ESO! 
coctrolier. Its everage access time le 
32.7 miilisecoede, end pertermacce 
is enhaeced hy the logical eimala- 
tion ot 64 beads. 





1 1.44MB 312-Inch floppy 
disk drive 


3¥einch disk drive bay 


5Yc-inch disk drive bay | 


ESDi controller 


Model 8514 display 
adapter 





PC MAGAZINE ® APRIL26,1988 
98 


SAW ON | 
SAIMSUNGS 
AIVIERIGAN 








After years of building high-quality monitors and 
terminals for American users, Samsung has taken 
the next logical step. We've developed an American 
Product line Samtron 

I's a line with a distinctly American look and 
feel. Because it was designed that way by our 
American engineering team. 


dealers throughout the U.S. So everything gets 
handled on your side of the Pacific On the other side of 
itis where the Samtron line of 12” and 14” terminals and 
monitors is built to American standards. By Samsung. 
Who happens to be Korea's largest terminal manufac- 
turer. And the largest maker of monitors in the world 

All of which means you can buy 


And Samtron comes to you through SAW N| Samtron PC products with confidence. 
an American corporation. Our own. It's al ¢ They look American. They work 
headquartered in Los Angeles. With SAMSUNG ELECTRON Devices American. But they only cost Korean 
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USA HEADQUARTERS HOME OFFICE 
SAMSUNG ELECTRONDEVICES SEOUL KOREA 


MIDWEST /GREAT LAKES 
‘GROUP INC 


NORTHWEST/GREAT PLAINS: 
LEADING TECHNOLOGY ING 


(COM 
AMERICA, INC TEL, (02) 755-2333 TEL (800) 256-8163 TEL (503) 646-9424 
eS een eias TAX 00 oat SOUTHERN EASTERN CANADA 
es ciel ies SAMSUNG PACIFIGINTLING  CANARATECHNOLOGIES INC 
Se DISTRIBUTORS TEL. (408) 970-0644 TEL: (416) 890-2525 
TEL (714)522.1282 ATLANTIC COAST SOUTHWEST/ROCKY MOUNTAIN. WESTERN CANADA 
TELEX 183423 SEDLA SAMSUNG AMERICA ING EXIM INTERNATIONAL STERLING MICRO SYSTEM ING 


FAX (213) 802-8820 TEL. |201) 582-7900 TEL. (213) 516-7018 TEL (604} 270-3233 











known, IBM provides a vending ma- 
chine/pay phone-style round keylock that 
mechanically latches the lid on. Logical 
access to the computer is governed by 
built-in password support in the machine’s 
BIOS firmware. Three levels of protection 
are available: for the whole system, net- 
work use, and the keyboard alone. 

Once you crack open the chassis, you’ ll 
see the businesslike interior of a minicom- 
puter. The design and mechanical con- 
struction rate as excellent, particularly 
from the points of view of simplicity, ser- 
viceability, and cost reduction. 

As with the Models 60 and 80 before it, 
the Model 80-111 is not a no-tools design 
like the low-end PS/2s but an amalgam- 
ation of subassemblies. Of these, two met- 
al skeletons, anchored to and stiffening the 
plastic monocoque, provide the mountings 
for disk drives. 

A sheet-metal and plastic frame at the 
front and near the top of the chassis forms a 
nest for the 34-inch floppies. The drives 
slide home through the removable plastic 
front bezel of the chassis. The central spine 
of the case—the full-length 54-inch drive 
mounting rack—is a vital structural mem- 
ber. It also provides the latch area for the 
capture screws of the cover. 

Mounting each of the two full-height 
devices in this rack involves either drop- 
ping it in the center of the rack or squeez- 
ing it through the-front panel, then sliding 
it into place. Each device is held in posi- 
tion by two large pressure screws designed 
to be turned by the palm of your hand to 
clasp down on the drive mounting rails. 

The full front-to-back length of the top 
Model 80-111 case is filled by the large 
chrome box of its 225-watt power supply. 
As with all current IBM units, this power 
supply automatically adjusts itself to any 
standard power source in the world in two 
ranges: 100-125 and 200-240 volts. 

At the bottom front of the chassis is an 
almost vacant area in which the combined 
3-inch loudspeaker and lithium battery as- 
sembly (the same assembly as in the other 
PS/2 models) occupies a small corner. 
Around the innards of the Model 80-111, 
you find a purposefully arranged assort- 
ment of cut foam that serves both to absorb 
sound and to channel the air flow. In addi- 
tion, a plastic plenum directs the inward 
airflow—sucked through the chassis by 
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| the power supply fan—over the expansion 
board area before the air courses through 
the rest of machine. 

The standard keyboard is the familiar 
10!-key IBM Enhanced keyboard that in- 
corporates all the features everyone seems 
to demand (top-row function keys, sepa- 
rate cursor pad) and a few bothersome in- 
novations (like the funny Ctrl-key loca- 
tion) as well. Nevertheless, the Enhanced 
keyboard features IBM’s famous positive 
over-center feel, a slightly thin but still re- 
assuring keyclick, and indicators for lock- 
ing Shift keys. 

Neither PC-DOS 3.3 nor OS/2 are stan- 
dard with the system, but the Model 80- 
111 will run either even without additional 
memory enhancements. Cassette BASIC 
is still built into the BIOS. 

IBM includes a 1-year limited warranty 
with the Model 80-111, stipulating carry- 
in service. That means you're responsible 
for getting the computer back to the shop. 
Now you know what that big handle on top 
of the case can be used for. 


DREAM BREAKER As with the earlier 
16-MHz Model 80s, the Model 80-111 is a 
smooth-running, tightly integrated sys- 
tem. Nothing can be faulted in the hard- 
ware or design (except that you’ve got to 
remove either the power supply or the hard 
disk rack to get the planar board out for ser- 
vice). IBM’s engineers have done a good 
job. The Model 80-111 ranks among the 
best personal computers available. 

But it’s not the best. 

Retum to the daydream recipe you first 
conjured up for the perfect PC, and you’ll 
see one glaring omission: backward com- 
patibility. That’s the price you have to pay 
for the advantages of the Micro Channel, 
or so we’ve been led to believe by IBM’s 
marketing force. 

As it tums out, however, there’s still a 
lot of power to be wrung out of the old- 
fashioned PC bus. Compaq, with its pro- 
fessed commitment to that 7-year-old bus 
design, has out-engineered IBM’s own 
miracle channel and blessed their Deskpro 
386/20 with so much speed that it leaves 
the Model 80-11 1—and every other PC in 
the world—caught in the eddies of its su- 
personic wake. 

The Deskpro reveals the many-forked 

) data pathway of the Micro Channel to be a 











dubious virtue when what you want is per- 
formance. The strength of the Micro 
Channe!l—the ability to host multiple pro- 
cessors on the same bus—still lies in the 
future. In fact, while the Micro Channel 
may prove advantageous for running a vid- 
eo coprocessor, the VGA performance of 
the Model 80-111 in comparison with that 
of the Deskpro makes any superiority 
doubtful. 

Looking beyond performance issues, 

the Model 80-111 bears more evidence of 
IBM moving its mainframe marketing 
strategies into the PC arena—perhaps the 
outcome of IBM’s internal restructuring 
that pulled PCs closer to its business main- 
stream. 
IBM’s big blue mainframe boxes are 
not the top-performing computers in the 
world; they are just the best-selling. Of 
course, they are well made and have envi- 
ably low failure rates. If they weren’t good 
values, IBM wouldn’t be the largest com- 
puter company in the world. The Model 
80-111 fits the same product mold. 

Its pricing, too, fits the mainframe 
mold. Unlike earlier IBM efforts that ap- 
peared to be cost-driven—figure out what 
it makes, add a profit, and hang a tag on 
the machine—the PS/2 series is perfor- 
mance-driven. If you want a computer 
that’s 25 percent faster, you’ve got to pay 
nearly 25 percent more. The underlying 
idea is that the cost per megaflop is nearly 
the same across the product line, tapering 
toward the top to give you slightly more for 
your money the more you spend. 

That’s where the Model 80-111 fits in. 
It’s not the fastest, but it is well designed 
and will likely prove to be rugged and reli- 
able. It will get the job done, be it drawing 
like a workstation, dishing out data as a file 
server, or just crunching words and num- 
bers 5 to 15 times as fast as an XT. 

Is the Model 80 a bad bargain? That de- 
pends on how you look at it. If you want 
PC compatibility or the fastest personal 
computer currently available, the message 
from the Model 80-11! is clear: look else- 
where. If you want the security of the IBM 
label, good performance, and the promise 
of great things in the future, you’ll want to 
consider the Model 80-111. ie 







































Winn L. Rosch is a contributing editor of 
PC Magazine. 
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More Network Guts 
Than Most Network Boards 


With advanced power and five times more 
speed, LANLink 5X™ has emerged. 

Coming from award-winning, state-of-the- 
art technology, the new LANLink 5X™ boldly stands 
up to the challenge posed by costly, hardware- 
dependent networks. 

That takes guts for a software-driven net- 
work. But we're confident. 

Because we've discovered a high-speed 
networking channel! that's already built into most 
PCs...the standard parallel port. 

The High-Performance Alternative to 
Network “Boardom.” Half a Megabit per second, 
with over 500 feet between connections. That's the 
astonishing rate at which LANLink 5X™ transfers 
data between PCs or PS/2s using ordinary 
parallel ports. 

But you're not restricted to parallel ports. 
The very same sockets you'd use for modems... 
connect PCs at 115 Kbps. Plus, you get remote 
access support and multitasking performance 
under PC-MOS/386™or PC-DOS. 


Superior Results at Inferior Costs. 
LANLink 5X™ lets network users share data, 1000s 
of DOS programs, files, and printers. For about the 
same cost as one network board, you can install a 


. five-user LANLink network. Without special hard- 


ware...and in less than two hours. 

Get Network Guts Without Network 
Boards. LANLink 5X” is immediately available 
and comes with a money-back guarantee. Its 
price of $595 includes a server and a satellite mod- 
ule plus the network operating system. 

Call The Software Link TODAY for complete 
details on the fastest software-driven network 
that's ever been available. 

CALL: 800/451-LINK 
in Georgia: —_International/OEM Sales: Resellers/VARs: FAX: 
404/441-2580 404/263-1006 404/448-5465 404/263-6474 
3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SWLINK 
The Software Link/Canada CALL: 800/387-0453 


NLink 5” 








™M 


THE SOFTWARE LINK 


DEALER INQUIRIES INVITED 


LANLink, LANLink 5X, & PC-MOS/286 are trademarks of The Software Link, Inc. PS/2 & PC-DOS are trademarks of IBM Corp. Prices and technical specifications subject to change. 
©1988. All Rights Reserved 
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ABOVE BOARD 2 LEAVES THE COM 





Above’ Board 2 is the first memory board 
for the PS/2™ that comes with the new expanded 
memory specification —LIM 4.0. 

Because only Above Board 2 comes from 
Intel. The company that developed LIM 4.0. 

So now your users can access more 
memory. And run the very latest DOS appli- 
cation software well beyond 640K. Which will 
give everyone powerful, new capabilities they 
never thought possible. 

Above Board 2 also promises 100% com- 
patibility with OS/2" application software. 

Along with guaranteeing compatibility 
with the PS/2's microchannel technology. 

Add to that Intel's technical support, 
award-winning documentation and five-year 
warranty, and Above Board 2 is clearly your 
one and only choice. 

Of course you could always wait for the 
competition to catch up. But, a 
where would that leave you? | 


For more informapon, call 800-538 3373 Teaderaistanree 7 
Abowe, Inte/Intel Corpacanon, P82, O%2 
Business Machines Corporation © isin Caen 
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Standard That's Actually 
High Performance. 


in a world of substandard stan- 
dards, it's rare to find a standard that's 
also the criterion for high performance. 
But, Microcom Networking Protocol 
(MNP)™ is the industry standard for 
high speed, error-free datacommuni- 
cations: A Microcom Protocol Modem™ 
uses MNP to virtually double the effec- 
tive throughput of its rated speed. So 
our 1200 bps modem flies at up to 2400 
bps. And our 9600 bps modem is light- 
ning fast at up to 19,200 bps. And since 
the world is characterized by imperfect 
phone lines, MNP ensures completely 
error-free communications . .. even on 
standard dial-up lines. 


What is a Protocol 
Modem"? 


Microcom puts MNP error- 
checking, protocol intelligence and 
other features in the modem . .. not 
burdening your computer. Microcom 
modems support common standards, 
including Bell 103, 212A, CCITT V.22, 
V.22 bis and V.29FT. The Microcom SX 
command set and Hayes AT® command 
set are both supported. And the highest 
mutually-supported speed is automati- 
cally negotiated with other modems. 


Microcom 
Networking Protocol’: 
Why it Became the 
Standard 


MNP offers unparalleled perfor- 
mance. Its data compression and error- 
correction have made it the protocol of 


Microcom and the 
Others... The Difference 
is Day and Night 


Another 
Microcom Major 
A0U9624c¢ Vendor 
7200 4800 
»150,000  <1,000 


Product Feature 

Initial Fall-Back Speed 

Installed base 

Number of stored phone 
numbers 9 4 

Employs industry 
standard MNP 

# of compatible MNP 
modem vendors 

Supports CCT V.29 FT 
modulation 

Password Security Option 

Upgradeable product 
line 

Voice/Data Switch 

Hardware Settable Serial 
Port Speed 


yes no 
40+ 0 


yes no 


no 


no 
no 


no 





choice for fas:, reliable data transfer. 
But, a standard must be used by others 
to really be a standard: MNP is supported 
by scores.of other modem manufactur- 
ers and value-added networks, including 
GTE® Telenet/UNINET® (now U.S. Sprint), 
GEISCO®, CSC INFONET® and the IBM® 
Information Network. In fact, classes 1 
through 4 are in the public domain. 
MNP Class 6 offers the highest 
performance: Universal Link Negotia- 
tion starts at a common lower speed, 
and negotiates up to the highest, 
mutually supported speed and class. A 
Statistical Duplexing algorithm dynam- 
ically emulates full-duplex service. Data 


Hayes AT is a registered trademark of Hayes Microcomputer Products, Inc. 





compression further improves effective 
throughput to as high as 19,200 bps. 

MNP Class S$ also uses data com- 
pression to analyze user data and adjust 
compression parameters. An overall 
compression factor of 1.6/1 or 63% is 
achieved. Maximum protocol efficiency 
is 200% of rated modem speed when 
combined with other MNP features. 

MNP Class 4’s Adaptive Packet 
Assembly generates larger packets over 
dean lines, for increased throughput 
and reduced protocol overhead. When 
increased error rates are detected, 
smaller and smaller data packets are cre- 
ated to increase transmission efficiency. 
Class four produces up to 122% of 
rated modem speed. 


Set Your Standards 
High with 


Don't accept closed protocols or 
inferior performance. Standardize on 
the high performance of Microcom. Ask 
for your full-color brochure on the com- 
plete line of Microcom modems and 
network products. 


800/822-8224 


MICROCOM" 


1400 Providence Highway 
Norwood, MA 02062 
617-762-9310 Telex 710-336-7802 


Set Your Standards High. 
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High-speed modems 

can transmit your files four 
or even eight times 

faster than the modem 
you may now be using. 


9600-bps MODEMS 


ood deci- 

sions require 

good informa- 

tion—data that 

can be speed- 

ily gathered, 

plugged into a 

report, and delivered to the boss’s desk. 

Like desktop messengers, PCs retrieve da- 

ta—from hard disks and, with the help 
from a modem, from other PCs. 

PC-to-PC communications put other 
people’s data within our reach, minutes 
away. They eliminate the inconvenience 
of producing reports to be messengered to 
other locations, but—if the files you need 
are long—they also can tie up telephone 
lines and result in exorbitant telephone 
bills. 

Technology has brought us a long way 
from the days of 300-bit-per-second mo- 
dems when sending a 100K file would tie 
up the phone line for more than 50 min- 
utes. The 1,200-bps modems cut that time 


to somewhat more than 15 minutes, 2,400- 
bps modems to around 8 minutes. 

Within the last 18 months, manufactur- 
ers have brought 9,600-bps modems to 
market. This is not equipment to be used 
simply to connect to CompuServe or to 
chat with friends on a local bulletin board. 
It is high-speed, high-cost equipment, able 
to send messages at four times the speed of 
a 2,400-bps modem and bearing price tags 
that can top $2,000. It is ideal for corporate 
use, where people need to send truly large 
files—budgetary analyses, perhaps, or all 
of last year’s figures on sales activity in the 
West and South. They are also good vehi- 
cles for remote access to distant comput- 
ers, minicomputer gateways and LAN to 
LAN bridges. 

The 13 high-speed modems that we re- 
viewed—the Cermetek 9600E, the Codex 
2260, Data Race’s PC-Race 24/96, the 
Fastcomm 2496-T, the Gandalf Access 
Series V.32, the Hayes V-Series Smart- 
modem 9600, the Microcom AX/9624c, 
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8 HIGH-SPEED MODEMS 


the Racal-Vadic 9600VP, ‘relebit’s Trail- 
Blazer Plus, the Telenetics 9600E, Uni- 
versal Data Systems’ UDS V. 32, U.S. 
Robotics’ Courier HST, and Ven-Tel’s 
Pathfinder 18K—were all compatible 
enough to be used with PC telecommuni- 
cations software that supports the Hayes 
AT command set. The products range in 
price from $795 to $2,095. 


IN THE BEGINNING Codex made the 
first 9,600-bps modem. It appeared in the 
early 1980s, sold for about $10,000, and 
was designed for mainframe communica- 
tions. It is within the last year and a half 
that high-speed, 9,600-bps modems have 
become affordable and practical for PC 
communications. But attempting to 
choose the right one certainly can be a dif- 
ficult proposition. 

Until recently, buying a modem was 
relatively easy because you didn’t have to 
worry much about compatibility. All mo- 
dems of a given speed used the same mod- 
ulation scheme. Regardless of what make 
or model of modem was at the other end of 
the line, your modem could talk to it. The 
Standards that established this compatibil- 
ity evolved from the exclusive hold AT&T 
had over telecommunications in the days 
before deregulation. For a long time, the 
only modems you could legally use were 
made and rented to you, just as telephones 
were, by AT&T. In fact, AT&T didn’t 
even use the word modem. The devices 
were called ‘‘dataphones.’’ 

An FCC ruling in the mid-1970s, how- 
ever, brought competition into the market 
and made it legal for people to connect 
non-AT&T devices to the phone lines. Just 
as new telephone manufacturers arose to 
challenge AT&T’s Western Electric, other 
vendors began getting into the modem 
business. The modulation schemes of the 
dataphone became the standards, and mo- 
dem manufacturers made their products 
compatible with the Bell 103 (300 bps) and 
Bell 212 (1,200 bps) dataphones. Those 
standards on 300- and 1,200-bps modems 
remain in place. But by the time 9,600-bps 
modems appeared on the scene in the early 
1980s, many vendors were in the business. 
Without a single industry leader to dictate 
the new standards, the role became that of 
the Consultative Committee for Interna- 
tional Telegraph and Telephone (CCITT), 











a technical and scientific standards group 
based in Europe. 


WEIGHT OF LAW $ Although CCITT | 


activities are technically called ‘‘recom- 
mendations’ rather than ‘‘standards,”’ 
they often have the impact of law. Mem- 
bers of the CCITT are national govern- 
ments; in most European countries tele- 
phone systems are government 
monopolies, and it is actually illegal in 
some countries to use modems that don’t 
follow CCITT recommendations. 


Caater atest 





a Within the last year 
and a half, 9,600- 
bps modems have 
become affordable 
and practical for 

PC communications. 


The recommendations that resulted in 
standards on 2,400-bps modems were 
straightforward and widely adopted. But 
unfortunately, in the area of high-speed 
modems, technology has moved faster 
than the CCITT. And the technical com- 
plexity of performing high-speed commu- 
nication has confused the issue. The 
CCITT has actually issued two recommen- 
dations on 9,600-bps modems. Neither is 
completely satisfactory for general PC 
communications. 

The V.29 standard, which is used in al- 
most all fax machines, defines a half-du- 
plex 9,600-bps modem, and the V.32 stan- 
dard defines a full-duplex device. 

Almost all standard PC communica- 
tions software requires full-duplex mo- 
dems. But V.32 modems tend to be much 
more pricey: they average about $2,500 
each. The reason? The bandwidth of atele- 
phone network is limited. Where standard 
1,200-bps modems can send and receive 
data on a telephone line at the same time, a 
9,600-bps modem consumes all available 
bandwidth to send data in one direction. 
After data tones are sent by a V.32 mo- 





dem, they must be echoed back along the 
same line so that the modem will recognize 
that the data arrived safely. However, the 
V.32 modem must be able to recognize 
that the echoes are echoes and not incom- 
ing data. For this reason, the V.32 mo- 
dems require special echo-cancellation cir- 
cuits that let the modem keep track of 
what’s been sent, compare it with what’s 
coming in, screen out the echo, and re- 
ceive only the data that was intended for 
it—not a copy of what it just sent. This cir- 
cuitry adds about $500 to the cost. 

In an effort to produce affordable high- 
speed products for the PC market, modem 
manufacturers have developed several in- 
genious—and incompatible—approaches 
that use less-expensive modulation 
schemes to emulate full-duplex operation. 
In general these are termed pseudo-full- 
duplex modems, sometimes misleadingly 
called ‘‘asymmetrical.”” 


PING-PONG PROBLEMS The most 
popular approach, represented here by the 
Fastcomm 2496-T and Data Race’s PC- 
Race 24/96’s BMX mode, has been to 
combine the widely available V.29 tech- 
nology and the Rockwell V.29 modem 
chip set with a microprocessor and memo- 
ty for buffers. This allows you to make a 
half-duplex modem that would automati- 
cally turn the line around when there was 
data in the receiving modem’s transmit 
buffer. This so-called ‘‘ping-pong’’ meth- 
od works fine for file transfers where the 
line needn’t be tured around often. How- 
ever, it can cause problems in more-inter- 
active applications because standard V.29 
devices take 253 milliseconds—over % of 
a second—to tum the line and train to the 
line conditions. Training allows two mo- 
dems to determine the condition of the 
telephone line so that they can use the ap- 
propriate frequencies and protocols to 
transfer data. 

Modem manufacturers looking for bet- 
ter performance in interactive applications 
developed faster-training half-duplex mo- 
dems. These are represented in this review 
by the Microcom AX/9624c, in which Mi- 
crocom designed the modem to drop down 
in speed to | ,200- or 2,400-bps full-duplex 
when there is data in both modems’ buff- 
ers. This is also the approach taken in the 
Racal-Vadic 9600VP. Both are developed 
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GLOSSARY OF TERMS 


_ ASYMMETRICAL MODULATION 
The process through which a modem 
working in a full-duplex environment 
will simultaneously transmit data in two 
directions at different speeds. An asym- 
metrical modem may offer high-speed 
transmission in one direction, low-speed 
in the other. 


BAUD A state transition between two 
distinguishable nominal values on the 
communications line, or the number of 





these transitions per second. While this | 


term is often used to mean bits per second 
(bps), each transition may represent 
more than I bit. The misuse arises be- 
cause on a standard RS-232 interface, 
each transition represents one bit. 


BELL 103 The American standard for 
300-bps full-duplex modems, developed 
by AT&T prior to a mid-1970s FCC rul- 
ing permitting competition by other man- 
ufacturers of communications products. 


BELL 2122 The American standard for 
1,200-bps full-duplex modems. 


BPS Bits per second. A measure of the 
speed of a communications device. 


CARRIER A tone of a specified fre- 
quency that is modified per bit value for 
sending data via modem. A modem with 
a carrier frequency of 300 Hz might send 
320 Hz tone for a 1 and 280 Hz for a0. 


modems with asymmetrical modulation 
schemes that provide a 9,600-bps half-du- 
plex data path and a low-speed (typically 
200-1 ,200-bps) data path in the reverse di- 
rection, often called the ‘‘reverse chan- 
nel.”’ 

U.S. Robotics’ Courier HST’s and the 
PC-Race 24/96’s interactive mode, use 
asymmetrical modulation. The Hayes V- 
Series Smartmodem 9600 uses the same 
modulation scheme as do V.32 modems, 
but in a ping-pong fashion, avoiding the 
cost of echo-cancellation circuitry. 








CHECKSUM =A method of describing 
a block of data, calculated by adding all 
the bytes in the block together and taking 
the low-order (right-side) 16 bits. This 
method will detect single-bit errors and 
some multiple-bit. 


CPS Characters per second. Another 
measure of the speed of a communica- 
tions device. Usually 10 bits per charac- 
ter is the standard in PC communica- 
tions, although 9 bits per character may 
be used for high-speed transmissions. 


CRC Cyclical redundancy check. A 
more sophisticated method of describing 
data than checksum. This method is 
more accurate in detecting multiple-bit 
errors. 


DTESPEED Dataterminal equipment 
speed. The maximum speed each mo- 
dem will accept data from its host com- 
puter. It is represented in bits per second. 


FULL-DUPLEX Allowing simulta- 
heous transmission in both directions. 
The telephone is an example of a full-du- 
plex communications system. 


HALF-DUPLEX § Allowing communi- 
cation in both directions—but in only one 
direction at a time. Half-duplex systems 
must have a method of letting the receiv- 
ing end know that the transmitting end is 
finished, so that the receiving end can 


Asymmetrical modems theoretically 
perform better than ping-pong modems in 
two types of applications. The first is pro- 
tocol file transfers, in which the data trav- 
els on the high-speed forward channel and 
the acknowledgment packet takes the low- 
speed reverse channel. The second is inter- 
active queries, like airline ticketing, in 
which keystrokes take the reverse channel 
and screens of data travel on the forward 
channel. In real life the reverse channel is 
often too slow to handle some applica- 
tions, so it is also important for the modem 





then transmit. An example would be a 
two-way radio system, in which the op- 
erator says ‘‘over’’ to signal the other op- 
erator to speak. 


LINE TURNAROUND On a half-du- 
plex connection, the process of changing 
the direction in which data is being trans- 
mitted. 





PING-PONG A method of full-duplex 
emulation on a half-duplex link that pro- 
vides automatic line tumaround when the 
receiving modem has outgoing data to 
transmit. 


V22. The CCITT standard for | ,200- 
bps full-duplex modems. 


V.22 BIS The CCITT standard for 
2,400-bps full-duplex modems. 


V25 The CCITT standard of auto-dial 
commands for modems and other auto- 
dial devices. Not often used in the United 
States due to the popularity of the Hayes 
AT command set. 


V29 The CCITT standard for 9,600- 
bps half-duplex modems, also used in 
facsimile machines. 


V.32 The CCITT standard for 9.600- 
bps full-duplex modems, not widely 
used for PC modems due to cost. 
—Howard Marks 


to turn the line around quickly. 

Both Telebit’s TrailBlazer Plus and 
Ven-Tel’s Pathfinder 18K, which uses Te- 
lebit technology, follow a unique multicar- 
rier modulation scheme that theoretically 
makes the most of the available band- 
width. Rather than use one carrier frequen- 
cy and heavily modulate it to carry 4- or 5- 
bit-per-state transition (baud) and many 
transitions per second, Telebit chose to di- 
vide the available line bandwidth into a 
large number of carriers, whereby each 
carries a small amount of data. When two 
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Hitt creee modems send and receive data using three basic 
protocols; V.32 tull-duplex, asymmetrical, and ping-pong. With 
the V.32 full-duplex protocol, two modems can exchange data at a 
rate of 9,600 bits per second in both directions at the same time. It 
works much like a telephone; two people can talk at the same time. 
Asymmetrical protocol! allows the sending modem to transmit a file at 
a rate of 9,600 bps; at the same time, the receiving modem is able to 
transmit data back to the sender only at a rate of 300 bps. With the 





ping-pong protocol, data will travel in either direction at the fast rate 
of 9,600 bps—but the modems cannot share the line. Data moves in 
only one direction at a time, but the modems will quickly reverse the 
direction of transmission, or turn the line, when the receiving modem 
has data to transmit. This process is comparable to that of two-way - 
fadio communications, Neer ee es 
eee Cs 


Receiver 


Data moves at 300 bps 


PING-PONG PROTOCOL 


Data moves in one direction at 9,600 bps 


mE EE Eee eee 


Dats moves in one direction at 9,600 bps 
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Receiver 
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modems using this technology connect, 
they send tones across the line and deter- 
mine which of 500 possible carriers can be 
used on the phone line in each direction. 
From there on, the modems use those car- 
riers and emulate full-duplex operation in a 
ping-pong fashion. 


NEW STANDARDS—AND COSTS 
The CCITT has formed a study group to 


| look at all these schemes and the compati- 


bility problems that may result, but the ear- 
liest they are expected to actually produce 
a standard is 1992. Before then it is quite 
likely that the market will identify a de fac- 
to standard and the CCITT will just end up 
endorsing it. 

Just a year ago the most-inexpensive 
V.32 modems were priced just over 
$2,500. Now the UDS V.32 is priced at 
$1,595, less than 20 percent under some of 
the more-expensive pscudo-full-duplex 
modems. The price erosion began with 
Rockwell's introduction of its 9,600-bps 
modem card. The card has all the features 
ofa V.32 device, including the RS-232 in- 
terface. All a manufacturer has to do is add 
a Hayes-compatible auto-dialer and cabi- 
net. Rockwell is selling the card for $450 
in quantities of 1,000, and we should ex- 
pect to see modems based on this card ap- 
pear in the market sometime this summer, 
Price erosion may affect standards if it pro- 
duces a clear market leader. 

If the uncertainties about standards and 
price cause you concem, you may want to 
delay a planned purchase of a 9,600-bps 
modem until you see the results. Other al- 
ternatives for fast file transfer are avail- 
able. Fax boards include a V.29 modem, 
and most fax boards come with software to 
transfer text files to another fax board of 
the same brand. Another alternative, espe- 
cially for interactive applications, is to 
look at a 2,400-bps modem with MNP 
Class 5 or the Hayes V-Series Smartmo- 
dem 2400. These modems are about 60 
percent faster than regular 2,400-bps mo- 
dems, and since they’re real full-duplex 
devices, they will work better ina LAN-to- 
LAN bridge than will a ping-pong 9,600- 
bps modem. The Hayes modem enhancer 
gives the same speed improvement to your 
existing 2400. 

If you have an immediate need for high- 
speed communications, do take a close 
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look at these modems. The best of them 
work well at most tasks—and any of them 
save hours when transferring large files. 
However, don’t expect that what you buy 
will become an industry standard. Many of 
these modems could become obsolete if a 
single standard evolves, though even ob- 
solete hardwarc can get the job done. 
—Howard Marks 


CERMETEK 
MICROELECTRONICS INC. 


Cermetek 9600E 
TELENETICS CORP. 


Telenetics 9600E 
The Cermetek 9600E and the Telenetics 
9600E are identical in all respects and rep- 
resent the minimalist school of modem de- 
sign. No fancy LCD screens or front-panel 
programming here—just push buttons and 
LEDs. Cermetek even uses a rather large 
(11- by 12- by 13-inch) off-the-shelf cabi- 
net. In reality, both these modems are 
made by Cermetek, and they are priced the 
same at $1,995. 

Like most V.32 modems, the 9600E 
excels at interactive applications using one 
of the remote packages like PC Anywhere. 





Pe 
FACT FILE 


| Cermetek 9600E 

Cemmeteh Microelectronics Inc. 
1308 Borregas Ave. 
Sunnyvale, CA 94088-3565 
(408) 752-5000 


Telenetics 9600E. 
Telenenies Corp. 


895 E. Yorba Linda Blvd. 
Placentia, CA 92670 
| (714) 524-5770 





| List Price: $1,995 
| Requires; High-speed communication soft- 
| ware and float control. 
In Short: A basic V.32 modem. Like all the 
| V 32s tested, it performed well on notsy 
| lines. Ties data set ready (DSR) and clear to 
send (CTS) to camer detect, which makes It 
difficult to use with most software. 


| = (698 ON READER SERVICE CARD 
Screen and keyboard are both responsive 
and, as any old-timer who used a CP/M 
machine with a 9,600-bit-per-second 
dumb terminal can tell you, 9,600 bps is 
plenty fast. To paraphrase AT&T, V.32 is 
the next best thing to being there. 














The Cermetek 9600E and the Telenetics 9600E are identical except for their names. They have a 
simplistic design, distinguished by two wide rows of cooling veuts at the top of the cabinet. 
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Photugraphs Thom O'Connor 
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The 9600E uses a customized LAP-B 
(Link Access Protocol-Balanced) error- 
correction protocol with a 16-bit CRC (cy- 
clical redundancy check) and a maximum 
block size of 128 bytes. Unlike most error- 
correcting modems, the 9600E was as re- 
sponsive with error correction tumed on as 
it was with it disabled. 

One nice feature of the 9600E is its in- 
ternal power supply. It comes as a standard 
power cord, not one of the huge wall-trans- 
former varieties that many modem manu- 
facturers use. The front panel has LEDs for 
data terminal ready (DTR), modem ready, 
transmitted data, received data, high 
speed, error correction on, and modem 
check (which flashes if there are any data 
fetransmissions). The 9600E also has push 
buttons to answer and can manually origi- 
nate a call that is already dialed, can force 
4,800 bps for noisy lines, and can enable 
error correction. 

The 9600Es support only high-speed 
communications, so you'll need to have a 
second modem for low-speed applications 
like calling MCI Mail. Cermetek has an- 
nounced a new model—the 9600FR—that 
will add 300-, 1 ,200-, and 2 ,400-bps com- 
munications to the 9600E. 

The 9600E supports the basic Hayes 
Smartmodem 1200 AT command set, but 
there were problems with almost every 
communications package tested on it. The 
problem is in the way that Cermetek han- 
dles some of the RS-232 control lines—by 
tying carrier detect (CD), data set ready 
(DSR), and clear to send (CTS) together so 
they all go high or low at the same time. 
Most communications packages expect 
DSR or CTS to be high before they send 
commands to the modem, and then expect 
CD to go high when the two modems have 
established a connection. On the 9600E 
you can set a DIP switch to make all three 
lines high all the time (making your soft- 
ware think there already is a connection) or 
go high when the two modems are con- 
hected (preventing your software from 
sending commands to the modem). Com- 
plicating the situation, the follow carrier 
detect position is labeled “‘normal’’ in the 
manual. Carbon Copy’s memory-resident 
module won’t even load if CTS is low. 

Telenetics’s documentation seemed a 
bit easier to understand than the Cermetek 
manual, but both of them are terse and 


could benefit greatly from examples. 

Overall, the problems with the RS-232 
interface outweigh all the positive features 
of the 9600E. A PC user shouldn’t have to 
customize his communications software 
just to make it work with a mo- 
dem.—Howard Marks 


CODEX CORP. 


Codex 2260 


It’s easy to see from the Codex 2260 that 
Codex Corp. is serious about data commu- 
nications. With its large size, the protec- 
tive door over its controls, and its olive- 
drab paint job, the 2260 is an impressive 
piece of hardware with a military look 
about it. It lists for $1,995. 

In fact the 2260 is larger (16 by 8% by 
3% inches), heavier (over 8 pounds), 
and—due to its internal fan—noisier than a 
T1000 laptop computer. Its intemal struc- 
ture is more like that of a computer than a 
modem. It has a separate power supply, 
card cage, and a fan. 


pr 
FACT 


Codex 2260 

Codex Corp. 

7 Blue Hill River Rd. 

Canton, MA 02021 

(617) 364-2000 

List Price: $1,995 

Requires; RS-232 cable. 

In Short: A rugged V.32 modem recom- 
mended for lactones and other hostile envi- 
Tonments. Priced well but doesn'l support 
low-speed operation; it also lacks error cor- 
rection and data compression. 

CIRCLE 697 ON READER SERVICE CARD. 


FILE 


Its performance, like that of the other 
true V.32 modems in our test group, was 
similarly impressive. No matter what we 
threw at the 2260, it just went its merry 
way—transmitting its data at 9,600 bps 
without skipping a bit. While the pseudo- 
full-duplex modems with data compres- 
sion can go faster on a clean line, the 


The front panel of the Codex 2260 can be opened. Inside isan LCD and push buttons that let you set 
the modem’ s operating modes without software or DIP switches. 
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Discover. The only 
scanning system smart 


enough to know 
a Rose is a Rose. Isa 


D--- recognizes a rose when it sees 
one. It can be in any of thousands of 
different type styles and sizes* — styles and 
sizes other scanners simply cannot read. 
Discover can read a rose that’s in text or 







base, desktop publishing or other PC 
programs.* Quickly and accurately. 
And that will save you an enormous 
amount of time and money. Because up to 
55% of your keyboard time is wasted in re- 


graphics, whether it’s typeset or ee typing” And there’s nothing smart about that. 


Discover will read them all and 
enter them into your personal 
computer. Without retyping. \ 

Of course, a lot of scanners 
claim to do this. But the truth is 
that most scanners can only 
read “anything” if it’s clearly 
typed in a handful of type styles 
and sizes. Which means that 
they can only do part of the job 
you need done. 

Discover, on the other hand, reads virtually 
all the “real-world” information you receive 
everyday. Even third generation photocopies 
with broken, touching or blurred letters. And 
Discover enters all this, plus graphics and 
images, into most word processing, data 


*B to 24 point, Source: Technomic Consultants, Inc., March 5, 1987. MS/DOS, IBM PC, 
AN. XT or Compatible. 
© 1968 Kurzweil Computer Products 





How does Discover make life 
so easy? With artificial 
intelligence-based software run- 
ning on an independent 32-bit 
computer installed in your PC* 
Naturally, Discover can work in 
the background while you work 


Crran =e concurrently in other applica- 
CiScwow = ‘ - a 


The World's Smartest 
Scanning System. 


tions. That’s productivity none of 
the other scanners can match! 

As Editor's Choice 
and a Finalist for 1987 Product Of 
The Year, no wonder PC Magazine 
said Discover was close to a 
miracle. 

Now, the smartest thing you can do is 
discover the difference. Call 1-800-843-8031. 


KURZWEIL 
COMPUTER 
PRODUCTS 
A Xerox Company 


185 Albany Street Cambridge, MA 02139 
1-800-843-8031 In MA 1-617-864-4700 
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2260's noisy line performance was flaw- 
less—even on lines the pseudo-full-duplex 
modems failed to work on at all. 

In real-world usc, the true full-duplex 
nature of the 2260 makes it perfect for in- 
teractive applications like remote opera- 
tions with programs such as Carbon Copy 
or PC Anywhere. Using WardStar with 
Carbon Copy was almost as fast as if you 
were using it on your own PC. Using a 
2,400-bps modem with WordStar was 
painfully slow, and with most of the pseu- 
do-full-duplex modems the delays made it 
hard to tell what was going on. It was easi- 
er to copy the file to my PC, edit it, and 
then copy it back. 

The only trouble | had with the 2260 


















= No matter what we 
threw at the Codex 2260, 
it just went its merry 
way—transmitting its 
data at 9,600 bps 
without skipping a bit. 









was when I tried to use it with Hayes’s 
Smartcom I, well known for not working 
with ‘‘Hayes-compatible”” modems. Oth- 
er communications packages—including 
Carbon Copy and Crosstalk XVI and 
Mk,4—were not only compatible, but 
worked without a hitch. 

In addition to the basic Hayes AT com- 
mands, the 2260 has its own Codex com- 
mand set. Since Codex’s primary market 
comprises data centers and mainframe ter- 
minal users, and you can't run software on 
a terminal, the developers try to make it as 
easy to use as possible. 

In that spirit they also gave the 2260 an 
LCD and several front-panel buttons that 
let you set all the modem’s operating 
modes without software or DIP switches. 
Codex even added a handy pull-out refer- 
ence card with a magnetic cover attached 
to the protective cover of the 2260 where 
you easily can find it. 

If you have a hostile environment like a 
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factory and need good interactive perfor- 
mance, you should consider the 2260. 
However, the 2260 doesn’t support low- 
speed operation and doesn't have error 
correction or data compression—the price 
you pay to get this kind of quality for only 
$1,995.—Howard Marks 


DATA RACE INC, 


PC-Race 24/96 
Data Race’s PC-Race 24/96 is unique 
among the modems reviewed here on two 
counts: it is the only internal modem that 
we tested, and itis also the only modem we 
tested that supports two different high- 
speed modulation schemes. The PC-Race 
comes with both a V.29 ping-pong mode 
and an asymmetrical modulation mode. 
Theoretically, the ping-pong method is 
optimized for fast file transfers where all 
the data is traveling in one direction; the 
asymmetrical mode that has a 9,600-bit- 
per-second forward channel and a 200-bps 
low-speed reverse channel is better for 


| more-interactive applications. In reality, 








k 
Boor acon FILE 


PC-Race 24/96 

Data Race Inc. 

(2758 Cumarron Path, # 108 

San Antonio, TX 78249 

(512) 692-3909 

List Price: $995. Low-speed-only, $595; 
high-speed-only , $795. 

Requires: High-speed communications soft- 
ware. 

In Short: A full-slot intemal modem with 
both ping-pong V.29 and asymmetrical mod- 
ulation schemes. Uses MNP Class 4 error 
correction in low-speed modes. Neither 
mode was a clear standout tn throughput, but 
its fine performance on notsy lines may make 
ita good choice for users in rural areas. 
CIRCLE 696 ON READER SERVICE CARD. 


even during file transfers, error-correction 
acknowledgements have to go back to the 
sending modem, forcing line turnarounds 
and reducing the advantage of the ping- 
pong method. 



































| The Data Race PC Race 24/96, a full-slot internal modem, bears a lobel with instructions on 
setting its switches and jumpers. tt olso has a knob far volume cantrol and two phane jacks. 
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MNP"Class 5 Data 
Compression Modems 
from Multi-Tech Systems: 


When ithas 

to be as fast 

as itis good 
i 


© In the dial-up modem world, Class 3 MNP is the 
hands-down choice for hardware-based error 
correction. With its 100% error-free transmission, the 
MNP protocol is used in dozens of manufacturers’ 
1200 & 2400 bps modems, and our MultiModem224E 
modems have been recognized as the best of their 
kind (see box). 


@ Well, the best just got better. Multi-Tech modems 
now offer MNP Ci/ass 5 data compression along with 
error-correction. Class 5's 2-to-1 compression and 
serial port speed conversion means that you can buy 
a 2400 bps modem from Multi-Tech and run it at 
speeds of up to 4800 bps". Error free! 


@ Multi-fech Class 5 modems will communicate 
automatically with MNP Class 4 and Class 3 


CIRCLE 271 ON READER SERVICE CARD 


modems, as well as non-MNP modems. And if you 
wish, you can even upgrade your present Multi-Tech 
Class 3 & 4 modems to Class 5 (call us for details). 


a In the May 12, 1987 edition of PC Magazine where 
| | | LJ 8? modems were reviewed, only three were 

| awarded Editors Choice: “For a high-performing 

} § | 2,400-bps modem with a slew of extras, check out 
} .7IN Multi-Tech Systems MultiModem224E...with 


Merit) [its] high immunity to line noise and the extra 
EDITOR'S advantage ot MNP error correction, (this modem] 


should do a fine job of managing fast, error-free 
data communications.” 


CHOICE 





@ Our Class 5 modems incorporate all of the features 
of our Class 3 versions. Features like phone number 
& configuration memory, auto-repeat dial and “AT” 
command compatibility. And Multi-Tech’s seventeen 
years of modem manufacturing experience. 


© Please call us toll-free at 1-800-328-9717, for 
additional information...get a modem that's as fast as 
itis good! 

compression ‘of MNP Class 515, like all compression schemes, 

t on the type of being sent The more “compressible” the data. the 
greater the throughout For example, a typical text file transfer at 2400 bps should 
yield a throughput of between 4400 and 4900 bps And the MuthModem224E's 
speed conversion and flow contro} features let you set your modems RS232C port 
at 4800 or even 9600 bps, oe teehee Ol We Oars core 

Trademarks MultiTech, MuitModem-—Mult- Tech Systems. inc : PC Magazine— 
2itt Davis Publishing. MNP—Microcom Network Protocol licensed from Microcom, Inc. 


Multi lech 





The right answer every time. 


Mult-Tech Systems, ine + 82 Second Avenue S.E. » New Bnghton, Minnesota 55112 US.A 





1-800-328-9717 » 1-612-631-3550 » FAX 612-631-3575 » TWX 910-563-3610 (U.S.A.} » Telex 4998372 MLTTC (Intemational) 


Intuitive. . 


Communications SOfWALE tratnasomriprsence An 


intuitive feeling that it is right there with you. This feeling comes from features like context sen- 
sitive help, twelve error correcting file transfer protocols with two designed specifically 

to accommodate high speed error correcting modems. Fifteen popular asynchronous 
terminal emulations including the DEC VT 102", TeleVideo 900° series and IBM 

3101*. Plus a fully automated dialing directory, and ASPECT*, our powerful script 
command language. These features and more for $75.00. For credit card orders call 
800-626-2723, 24 hours a day. For information call 314-474-8461. Dealer inquiries 

are invited. PROCOMM PLUS Intuitive Communications Software by. . . 


— a aS 
‘D. M_ 


"IBM is aregutered trademark of International Buses Machenes Corp. * Riendeo s a mgrstered trademark of Tilersdvo Systems, inc. “DEC 13.4 megrstered trademark of the Dyntal Equapment Corporahon. * Aspect us 4 trademark of Datastorm Thchnaiagnes ne. 
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EASY SETUP .The PC-Race is made up | 
of a motherboard and two modem mod- 
ules—one each for the low-speed and 
high-speed modems. PC-Race is a full-slot 
piggybacked card—but it’s not so thick as 
to interfere with adjacent cards. Setting up 
the PC-Race is a breeze. Instructions for 
all switches and jumpers are printed right 
on the modem. You can buy the PC-Race 
with both high- and low-speed modems in- 
stalled for $995 or with just your choice of 
high-speed ($795) or low-speed ($595) 
and upgrade later to support both. 

With the low-speed board installed, the 
PC-Race supports all the usual 300-, 
1,200-, and 2,400-bps standards, includ- 
ing the V.22 1,200-bps standard used 
overseas. The PC-Race supports the basic 
Hayes command set as defined by the 
Hayes Smartmodem 1200 and has addi- 
tional commands and S registers to control 
those functions, like error correction, that 
the Hayes didn’t have. Crosstalk XVI and 
Mk.4 worked with the PC-Race without a 
problem, but like most ‘‘Hayes-compati- 
ble’? modems the PC-Race would not run 
with Smartcom I or lil. The PC-Race uses 
MNP Class 4 in its low-speed modes and a 
proprietary 16-bit CRC error-checking 
protocol in its high-speed modes. 





In noise testing, the PC-Race per- 
formed very well, maintaining its perfor- 
mance on even the worst lines we threw at 
it. This was impressive since most of the 
other pseudo-full-duplex modems either 
dropped the line or fell back dramatically 
when the line got bad. 

While Data Race claims throughput up 
to 19,200 bps, our testing in the Labs 
showed that these speeds are possible only 
when sending identical characters. The 
PC-Race’s data compression system was 
more variable than either the Hayes or 
MNP Class 5 techniques, and the PC- 
Race’s throughput on text was 50 percent 
less than the identical data pattern as com- 
pared with a 15- to 20-percent speed reduc- 
tion for the others. In fact the PC-Race was 
only slightly faster transmitting text than it 
was transmitting random 8-bit data. Its 
data compression scheme just isn’t very ef- 
fective with text. 

The PC-Race’s character turnaround 
performance was also disappointing, espe- 
cially in interactive mode—where it took 
179 milliseconds to echo a character. In 





real-world use, these delays shouldn’t be 
especially bothersome in interactive 
mode. In block mode they weren’t as bad 
as some of the other modems in our tests, 
but the delays were a bit disconcerting, 
with characters often appearing on the 
screen in clumps. 

Putting a good interactive mode and a 
good block-transfer mode in the same mo- 
dem and charging a reasonable price for 
the whole thing seem like good ideas—but 
neither mode is so good as to make up for 
the other’s mediocre performance. Data 
Race would have a better product if its de- 
signers had perfected one mode or the oth- 
er, rather than having spent their time de- 
veloping both.—Howard Marks 


FASTCOMM COMMUNICATIONS 
CORP. 

Fastcomm 2496-T 

One of the first high-speed modems in the 
PC market, the Fastcomm 2496-T is show- 
ing its age. The Fastcomm uses Rock- 
well’s V.29 chip set, which is also used in 
many fax machines. Using the old chips 
results in the Fastcomm having a very slow 








thd FACT FILE 


Fastcomm 2496-F 

Fastcomm Communications Corp. 

§2347-E Sunnse Valley Dr. 

Resion, VA 22091 

£703) 630-3900 

List Price: $1,099. Internal version, $1 079. 
Requires: IBM-compatible computer. 

In Short: A reasonably fast modem with 
data compression und error correction. Its 
slow line-tumaround lime makes tt useful 
only for file transfer applications using proto- 
coly designed for half-duplex or error-cor- 
tecling modems, Compatible with 300- to 
2.400-bps modems, hut data compression 
and error correclton are not available at low 
speeds. 
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character-tumaround time. 

In fact the slow character tumaround is 
the single most significant feature of the 
Fastcomm. When I tested it on several bul- 
letin boards that use the Fastcomm mo- 
dems, the echo came so late that I an- 
swered questions twice and often hit extra 
retums. The slow line tumaround even 


The Fastcomm 2496-T is a no-frills box with only a volume control and status lights on its front 
panel. The modem is cooled by six tiny cooling vents above the LED display. 
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made screens appear in fits and starts, 
since the modem had to turn the line 
around to send the acknowledgment pack- 
ets for its proprietary LAP-B—based (Link 
Access Protocol-Balanced) error-correc- 
tion scheme. 

The Fastcomm line turnaround is so 
stow because the two modems must train, 
or adjust, themselves to the quality of the 


« The Fastcomm 
2496-T’s turnaround is so 
slow that some Xmodem 
implementations may time- 
out before they receive 
the acknowledgment. 


line each time the line is turned around. 
This training takes about a quarter of a sec- 
ond—and if you have error correction 
turned on, the line must be turned several 
times for each echo. In our tests it took 
over a second and a half for each character 
to be echoed. tn real life you'll find your 
characters echoed in bunches. 


SLOW CONNECTION The Fastcomm 
also takes a while to get connected (up to 
30 seconds in our tests), so you may need 
to adjust your software to wait for the carri- 
er fonger than you would for a standard 
modem. 

Since the Fastcomm was specifically 
designed for file transfers, it performs 
them much better than a general-purpose 
modem. Its data compression really helps 
move the data sent over ] ,000 characters 
per second on a perfect line. The tine turn- 
around problem reappears when we use a 
file-transfer protocol; throughput drops to 
just 76 cps if we use Xmodem-like ]28- 
byte blocks and to 414 cps with a 1K block 
protocol. Fastcomm users should just use 
protocols like Ymodem-G or Zmodem that 
send data back only if there is an error. In 
fact, the Fastcomm 2496-T’s turnaround is 
so slow that some Xmodem implementa- 
tions may time-out before they are able to 





receive the acknowledgment. 

The Fastcomm manual is better than 
average and includes directions on setting 
up popular PC communications pack- 
ages—including Crosstalk XVI, Relay 
Gold, Carbon Copy, and Blast—tfor the 
2496-T. Fastcomm provides a copy of 
Qmodem, one of the more-powerful 
shareware communications packages, 
with their PC and external models. 

The 2496-T is a **Hayes-compatible”” 
2,400-bit-per-second modem, and Fast- 


comm also makes a 2,400-bps modem that | 


can be upgraded to the 2496, as well as a 
9,600-bps-only version that can be field 
upgraded to have all the 2496 features. The 
2496 supports the basic Hayes command 
set from the Hayes Smartmodem | 200 and 
has several additional commands that are 
implemented differently than on Hayes’s 
newer models. | had no problems using the 
Fastcomm as a normal modem except on 
Hayes’s Smartcom—which assumes that a 
2,400-bps modem supports the full Hayes 
Smartmodem 2400 command set. 
Unfortunately, neither the data-com- 
pression nor error-correction features of 
the 2496 work when using the modem at 


lower speeds. 


NEW MODEL DUE SOON = Fastcomm 
could improve this product without too 
much effort by adding MNP error correc- 
tion to the 2,400-bps mode, and by making 
the modems drop down to 2,400-bps mode 
during interactive type processing—there- 
by eliminating the terrible character turn- 
around delay. Since it uses the same mod- 
ulation scheme as fax machines anyway, 
Fastcomm could also sell software to allow 
you to send faxes using your modem. 

The 2496-T is available in a half-card 
PC bus internal, external, and rack-mount 
versions. Fastcomm has also announced a 
new mode} that uses asymmetrical com- 
munications tike the U.S. Robotics or Data 
Race interactive mode. This should be 
much better at interactive operation and 
standard protoco} transfers. 

Unless you have an installed base of 
Fastcomm modems or special fite-transfer 
applications that don't require operator in- 
teraction, you should look at other mo- 
dems before the Fastcomm. Its slow line 
turnaround and lack of standard error-cor- 
rection protocol make it a poor choice 





when compared with the other models re- 
viewed here.—Howard Marks 


GANDALF DATA INC. 
Gandalf Access 
Series V.32 


The Gandalf Access Series V.32 does 
things well but always in its own way. One 
of the few V.32 modems that also supports 
low-speed communications, it also uses 
the CCITT V.25 command set (a trait yn- 
usual ina modem). 

Like the rest of the V.32 modems in our 
test sample, the Gandalf performed flaw- 
lessly on our noise tests and echoed char- 
acters on the character turnaround test so 
quickly that you would have to set a new 
world record in typing speed to notice any 
delay, although some of the modems with 
data compression were faster in transmit- 
ting data. 

Smailer than most of its V.32 competi- 
tors, the Access Series V.32 has four rock- 
er switches and ten LEDs on its front pan- 
el. There are LEDs for power, transmitted 
and received data, clear to send (CTS), 
carrier detect (CD), data terminal ready 
(DTR), off hook, auto-answer (which also 
flashes when the phone is ringing), error 
control (which is lit in error-correction 
mode), and test status. 


SWITCH CONTROLS The switches 
contro? the modem’s self-test features, 
switch it between voice and data mode, 
and select any of its three command set 
modes. Mode | sets up the modem as a 
low-speed, 2,400-bps, Hayes AT com- 
mand-set-compatible device. Mode 2 is 


De 
BACT 


Gandalf Access Series V.32 

Gandalt Data Ine. 

1020S. Noel Ave. 

Wheeling, IL 60090 

(312) 541-6060 

List Price: $2,095 

Requires: RS-232 cable. 

In Short: A quality V.32 modem thal also 
supports low-speed modes. However, a poor 
manual makes it difficull to set up—even for 
experienced users. 
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ou know what you're looking for 
In an accounting system. Power. 
Flexibility. Ease of use. Now 
Peachtree Complete II: The 
Business Accounting System 
pall “=== offers more. More features. More 
functions. And an enhanced user interface that 
hot only looks great, hut makes accounting easier 
and more efficient than ever before. Ali at a 
price that's substantially less than you'd expect. 
The first Peachtree Business Accounting System 
sold for $4,800. Now at just $199, Peachtree 
Complete I is a value you can’t afford to ignore. 


More Power, More Flexibility. We cut the 
price, but we certainly didn't cut corners. Today, 
Peachtree Complete if: The Business Accounting 
System is the most comprehensive accounting 
system you can buy at virtually any price. We've 
made enhancements to each of the eight mod- 
ules that make up Peachtree Complete Il. You 
can use them individually, or integrate them for 
maximum control and efficiency. You can even 
distribute them among separate computers. Over 
250,000 Peachtree customers have already put 
these modules to work in their businesses. 








More New Features. Peachtree Complete if 
has a brand new look and an entire range of 
State-of-the-art features to make your account- 
ing procedures easier and more effective than 
you thought possible. Peachtree’s Complete It's 
latest features include: 

( Windows and Pop-Up Menus make it easy 
to see what you're doing and where you want 
to go next. When you get ready to make a 
choice, just ‘aim and shoot." 

Smart HELP on-line, all the time. One 
keystroke gives you a pop-up rescue window 
full of context-sensitive information. 

OF Quick and Easy Error Handling gives error 
messages in piain English along with suggested 
solutions. No more complicated error codes. 

& Enhanced Report Capabilities. Range 
printing allows you to print only what you 
need, only when you need it. A great feature 
for starting and stopping long reports. And now 
Compiete ii can produce over 450 reports. 
&F increased Numeric Capacities to 
$999,999,999.99 in key areas. Plus, an 
unlimited number of companies. 

© Ongoing Tax Updates. Complete It 
allows you to update your accounting 
tax files or you can order updates 
directly from Peachtree. 

& Service Invoicing, the 

addition to our product invoicing. Enter 
information free form on service invoices 
or storé predefined paragraphs. 


"|... best documentation... superb manuals 
... bead and sboulders above the manuals 
for other low-priced systerns...""* 

More Confidence. Peachtree Complete Il in- 
cludes comprehensive documentation to get you 
started and help you along the way: a separate 


quick-start installation Guide, Accounting Primer, 
eight-volume Reference Library, and extensive 


Cali Now to Order or for a Dealer Near You 


1-800-247-3224 


In Georgia, call 1-404-564-5800 








COSTS 
LESS 








PEACHTREE 
COMPLETE’ II: 


Complete Accounting 
Is Still Just $199. 































city and county tax wbtes for all 50 
cumomers states with automatic calculation 

© Up t 14,400 comtomers capabilities 

© Supports partial payments ® Amtomatic 

© User-defined terms codes and aging porting 5 ‘conden 
periods ‘or drew-against-commission pay 

© Automatic trameactions with monthly, types pias 
bi-monthly, querterty, pemi-anaval, New tax iaws incorporated into 
end annual frequency options program: 

Accounts Payshle © Processes ap to 5,900 employees 

© Up to 14,400 vendors: © Supports Cafeteria Pian 

See per mene a trsions * ase amas eer 

s due updates published reguiariy 
coer ceeeneneen evmcastng by 

© User-defined billing cycle on © Printed and magnetic media W-25 
automatic invoices QMerated aptomatically 
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To Order by Mali, Add $12.50 Shipping and 
Handling and Send to: (in Georgis, 24d applicsble sales tax) 


Peachtree Software 


Tutorials on each application—all at no extra 
charge! Pius, we stand behind all our products 
with a toll-free hotline for technical support ($1 
per minute, $20 minimum) and an established 
network of support centers across the country. 










More Satisfaction or Your Money Back. 
We stand behind all our products with a 30- 
day money-hack guarantee when you huy 
directly from Peachtree. If you're not satisfied, 
simply return the product in saleable condition 
within 30 days and receive a prompt refund. 
(A $20 restocking fee applies to all returns.) 

















Less Money. Peachtree Compiete II gives you 
more for tess. More power, more flexibility, 
more features, more options, and more confi- 
dence for a low, low $199. Call today to begin 
enjoying the benefits of Peachtree Complete It, 
the accounting system you can count on. 


"The wide range of modules, low price, 
and solid documentation make this a 
top cbolce."’* 


More Power with PDQ II and Timeslips. 
Extend the power of Peachtree Complete If with 
Peachtree Data Query II. PDQ Ii lets you 
transfer your valuable Peachtree accoun' 
information to Lotus 1-2-3®, dBASE® an 
other databases and spreadsheets for fur- 
ther analysis. Plus, PDQ if allows you to 
create custom reports such as invoices 
and statements. All for just $199. 


And now Peachtree Complete If is com- 
patible with Timeslips HI™, a leading 
time and expense tracking program. With 
Time-Link: Plus HI™, you can integrate your 
time and billing with your Peachtree account- 
ing for total . Order Peachtree Com- 
plete It with Timeslips III now for just $399 and 
receive the accounting link (reg. $79.95) FREE. 
*Infolforid, December 1987 
Hardware Requires PC/MS-DOS version 2 0 or 
higher with 384K of usable memory and a minimum 10 M0 
hard disk For use with the IBM®PC, PC XT, PC AT, Personal 
* media optionally available. 


‘A Member of the Intelligent Systems Family 


4355 Shackleford Road, Dept. PCM, Norcross, GA 30093 
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Smaller than most of its competitors, the Gandalf Access Series V.32 has twa rocker switches on 


either side of its LED display. Cooling vents line the sides of the modem. 


also Hayes compatible and adds high- 
speed communications. Mode 3 uses the 
CCITT V.32 command set to control the 
modem for both high- and low-speed oper- 
ation. 

Normally, PC users would just set the 
switches for mode 2 and go their merry 
way, but unfortunately some of the mo- 
dem settings, which Gandalf calls 
‘‘straps,’’ can be set only by using the 
V.25 commands. This inconvenience is 
complicated by the fact that the Gandalf 
manual is written in British English and is 
often confusing. 

Clearly not written with PC users in 
mind, the manual uses CCITT names and 
numbers for the RS-232 control line rather 
than the Electronics Industry Association 
names that PC users are more used to. For 
example, DTR becomes 180.1 or terminal 
ready (TR), and CTS is 106 or modem 
ready (MR). Unfortunately, support is 
hard to find: Gandalf’s address and tele- 
phone number are nowhere to be found in 
the user manual. 

The back panel, inset about an inch 
from the back of the case, makes it awk- 





azs,* 


us The Gandalf echoed 
characters so quickly 
that you would have 
to set a new world 
record in typing speed 
to notice any delay. 


ward for you to plug in the ribbon cables. 
On the plus side, the Gandalf Access Se- 
ties V.32 has a standard power cord that 
conveniently connects to the mains—so 
you don’t need to find space for a huge 
transformer on your power strip. 

The Access Series V.32 is a good mo- 
dem greatly crippled by a bad manual. 
Gandalf could make it a better product by 
investing in some professional writing tal- 
ent.—Howard Marks 





HAYES MICROCOMPUTER 
PRODUCTS INC. 

Hayes V-Series 
Smartmodem 9600 

The Hayes V-Series Smartmodem 9600 is 
a relative newcomer among high-speed 
modems. Being from Hayes, however, it’s 
also the one with which others inevitably 
will be compared. On some points, as you 
might expect, the Smartmodem scores 
well indeed. Even on its weakest points, it 
scores well enough. 

One of the $1,299 Smartmodem 9600's 
best points is ease of use. While every mo- 
dem in today’s PC market claims Hayes 
compatibility, some are more compatible 
than others. Their differences can translate 
into problems in installation—often forc- 
ing a search through your modem and 
communications program manuals before 
you can use the two together. 

Not so with the Hayes Smartmodem. 
Virtually every communications program 
includes Hayes Smartmodem as an instal- 
lation choice. In many cases there are even 
separate choices for the Smartmodem 
1200 and the Smartmodem 2400. 

The Smartmodem 9600, you can be 
sure, will soon rank among the choices as 
well. Until then, the choice of the Smart- 
modem 2400 will usually do. Like the 
2400, the Smartmodem 9600 has no DIP 


Trt 


yg 
thd FACT FILE 


Hayes V-Series Smartmodem 9600 

Hayes Microcomputer Products Inc. 

705 Westech Dr. 

Norcross, GA 30092 

(404) 441-1617 

List Price: $1,299. Internal version for 
$1,299 with Smartcom I, or $1,199 for 
hardware only. 

Requires: RS-232C serial board and (exter- 
nal only) shielded RS-232 cable with DB-25 
connector. 

In Short: The V-Senes Smartmodem 9600 
gets high marks for maintaining compatibility 
with the earlier Smartmodem. Other good 
points include a useful set of status lights and 
the ability to use data compression and error 
correction at 2,400 bps and below. Perfor- 
mance on the PC Labs speed tests and noise 
tests was good though not spectacular. 
CIRCLEGS3ONREADERSERVICECARD 
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P Ve (Products listed in ascending pnce order) 


Courier HST 
U.S. Robotics 
Inc 


a 


300 bpe 

1,200-bpe Sell 212 
2,400-bpe ¥.22 bie 
TOP SPEEDS 


Date compreesioe 
Feliheck (bpe) 


Feil torwerd 

Meelmum DTE speed (bpe) 
DIP ewlichee 

Froet-peeel coelrol 


PC-Rece 24/96 
Oate Rece Inc. 


$995 


High-Speed Modems: Summary of Features 


Recal-Vedic 
9eo0vP 
Recel-Vedic 


$995 


Feeicomm 
2496-T 
Festcomm 
Communice- 
tions Corp 


$1,099 


Heyes V-Series 
Smertmodem 
9600 

Hayes Micro- 
computer 
Products Inc. 


$1,299 


Microcem AX’ 


Trall9lazer Piue 9624¢ 


Telebit Corp. 


$1,345 


Microcom Inc. 
$1,399 





= = 
9,600, 7,200, 
4,000 


Optionel 
Optional 
Optional 


Q 


Optional 
Optional 
Optional 





® 
4,000 


e 
10,200 


oO 
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1) 
7,200 


e 
9,600 


® 
7,200 


e 
19,200 
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In 100-bpe 
Increments 


e 
19,200 
Oo 
ie) 


e 
7,200 


e 
19,200 
e 
Qo 


HAYES COMPATIBILITY : 


1200 (origiee! commeed eet) 
2400 (exteeded comme: 

Dielieg commeeds oely 
aiiitel Sete] titel icy 
PROTOCOL 

High epeed 

Low epeed (2,400 bpe eed below) 





e 
e 
(s) 


e 
°o 
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Modified MNP 
MNP 


Patblleder 18K 
Ven-Tel Inc 


a 


300 bpe 
1,200-bpe Beil 212 
2,400-bpe V.22 ble 


Proprietery 
MNP Cless 3 


af 

UDS V.32 
Universal 
Oate Systems 


$1,595 


MNP Cless 3 


MNP Cless 3 


Proprietary 
None 


Cermetek 9600€ 


Cermetek Micro- 
electronics Inc. 


$1,995 


$1,995 


Codee 2260 
Codex Corp 


Proprietary, AFT PEP 


None 


MNP 


Telenetice 9600E 
Telenetics Corp. 


$1,995 


MNP Cless 6 
MNP Cless § 


Gendelf Access 
Serlee V.32 
Gendalf Oete Inc. 


$2,095 





Oo 


io] 


19] 
oO 
ie] 


io] 
Oo 
Qo 
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Deis compreceice 
Fellback (bpe) 


Fell torwerd 
Meelmum DTE epeed (hpe) 


DiP ewlichee 
Front-panel contrat 





In 200-bps 
increments 


fo! 
19,200 
(o) 


oO 


2) 


O 
9,600 


9.600 
e 


oO 


fe) 


9,600 


e 
13. 


° 


e 
9,600 
Oo 
e 


HAYES COMPATIBILITY = — ee eee 


1200 (original commeed cet) 
2400 (extended commeed sei) 
Dieling commende only 





oO 
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e 
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oO 
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ts 
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ERROR-CORRECTING 
PROTOCOL 
High epeed Proprietary V.32 Proprietary None Proprietary Proprietery 


Low epeed (2,400 bpe eed below) MNP Class 3 None None None None Proprietary 
ig” —indicates Editors Choice = @—Yes = O—No 
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RECENT PRICE REDUCTION ON OUR SYSTEM 300 
Since the printing of the latest catalog, the price of our 386-based 
MS‘ OS/2 compatible system has been reduced substantially. Call toll-free 
800-426-5150 for the new list price. 


VIBE] MS-DOS and MS are registered trad hk icresoft Corporate 987 DELL COMPUTER CORPORATION 





This isn't a new idea, Just one that should 
have never gone out of style. 


It's good service. And we know it's a 
real important part of why you buy one 
computer over another. 

So PC's Limited 
complete systems 
SERVICE OUT AT prices include some- 
YOUR PLACE COMES thing other manufac- 
IN THE BARGAIN. turers can't match. 
A one year, on-site 
service contract 
from Honeywell Bull, along with access 
to our technical support people over 
toll free phone lines. 

The fact is, most of the problems you 
might run into will be cleared up inside 
of one business day. 

PC's Limited systems are designed and 
built by Dell Computer Corporation right 
here in Austin, Texas. We sell them direct 
to users like you. Theres no middleman, 
so there's no computer dealer markup. 

Instead, you just pick up the phone, 

Tm: § place an order and we deliver MS-DOS® and 







MS*0S/2 compatibles right to you. Or 
, ee you can call for our free catalog. 
: In only three years, we've become one 
~ -__—ne, of the seven largest computer companies 
= a nl —_ in the US. Because, while our systems 


are the latest form of high technology, 
there will always be something pretty 
old fashioned about how we keep them 
up and running. 


PC's Limited Personal Computers 


pI AEE 


COMPUTER 


a a es pa CORPORATION 


: : = : AUSTIN- TEXAS 
CIRCLE 539 ON READER SERVICE CARD 












































= HIGH-SPEED MODEMS 


switches; it stores all modem settings in 
nonvolatile memory. More important, it 
has essentially the same command set, so 
that any program designed for the Hayes 
2400 should work with the Hayes 9600. 

During testing, the 9600 worked swim- 
mingly with Relay Gold and Crosstalk 
Mk.4, set for the Smartmodem 2400. As 
expected, it also worked with ProComm, 
Crosstalk XVI, Smartcom II, and Smart- 
comlll, 

Another plus is the modem’s speedy 
turnaround time. The 9600 managed a 
character turnaround time of 112 millisec- 
onds—about '/10 second. The only faster 
times were for the more expensive, full- 
fledged V.32 modems. 


SIMILAR APPEARANCE Physically, 
the Smartmodem 9600 is about ¥% inch 
taller than the Smartmodem 2400. Other- 
wise they are nearly identical—so much so 
that you might not notice the difference if 
the label 9600 wasn’t written on the front 
panel. As with other Smartmodems, the 
unit is just the right size to fit under a stan- 








Hayes kept to its familiar design with the V-Series Smartmodem 9600. The front panel sports the 
same set of status lights as do other Hayes modems. There are no vents. 


dard, single-line desk phone. 

The modem’s front panel sports the 
same set of status lights as do other Hayes 
modems: modem ready (basically a pow- 
er-on light), terminal ready, receive data, 
send data, off hook (the modem has picked 
up the phone), carrier detect (the modem is 
talking to another modem), auto-answer, 
and high speed. 


But one shortcoming here concerns the 


high-speed light—or rather the lack of ad- - 


ditional speed lights. The light comes on to 
indicate a 9,600- or 19,200-bit-per-second 
connection to the computer. Ideally, it 
would be helpful to know which speed the 
modem is using. 

Also troublesome is that no indicator 
distinguishes between a 2,400-bps and a 
1,200-bps connection. The modem can be 
set to report the speed when establishing 
the link, but with some programs you have 
to tum off this feature to avoid confusing 
the software. 

As do other high-speed modems, the 
Smartmodem 9600 has built-in error-cor- 
rection and data-compression schemes. 





Error correction in the Smartmodem 9600 
uses a proprietary enhancement to the 
CCITT LAP-B (Link Access Protocol- 
Balanced) error-correction protocol. The 
data compression scheme is also propri- 


etary. 


UNSHARED STANDARD What's nice 
is that the modem can use error correction 
and data compression at 2,400 and 1,200 
bps while talking to the Hayes V-Series 
Smartmodem 2400 or a standard external 
Smartmodem equipped with the Hayes V- 
Series Modem Enhancer. Alas, the com- 
pany so far has chosen to keep this scheme 
to itself, thereby ruling out the possibility 
that it may become an industry-wide stan- 
dard. 

In addition to talking to other V-Series 
modems at slower speeds, the Smartmo- 
dem 9600 can talk to most other modems 
using Bell 103 protocol at 0 to 300 bps, 
Bell 212 or V.22 protocol at 1,200 bps, or 
V.22 bis at 2,400 bps. At 4,800 and 9,600 
bps, the modem uses a half-duplex varia- 
tion on V .32 protocol. 

When establishing a link, the modem 
takes about 13 seconds to negotiate the 
speed of the link and the presence or ab- 
sence of data-compression and error-cor- 
recting protocols. This period is long 
enough that you may need to adjust the 
amount of time your program waits before 
deciding to cancel a call. No capability ex- 
ists to adjust the speed of the transfer dur- 
ing a session to compensate for changing 
line conditions. 

On the PC Labs speed test, the Smart- 
modem managed a respectable 1,129 
cps—which placed it well below the 1,538 
cps for Telebit’s TrailBlazer. In the PC 
Labs Xmodem test, the Smartmodem 
ranked in the middle of the pack but re- 
mained ahead of everything else except the 
full-fledged, full-duplex V.32 modems. 

On noise tests, the Smartmodem again 
scored respectably but not spectacularly, 
failing only when facing a more-than-aver- 
age amount of noise on a worse-than-aver- 
age line. 

All told, the Smartmodem 9600 is ex- 
actly what you’d expect from a company 
of Hayes’s stature. It’s a reliable unit with 
respectable performance and a high degree 
of compatibility with earlier Hayes mo- 
dems. That, plus Hayes’s well-deserved 
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The only family 
of modems 
for building better 
IBM PS/2' Systems. 


Two new Courier internal 

modems offer first-time 

features for high-end 

PS/2 computers. 

Now USRobotics expands the hori- 

zons of IBM Personal System/2 
Micro Channel™ mi ers with 

two 2400 bps ini modems— 

including the fist to offer PS/2 

users error-free speeds up to 4800 

bps with MNP™ error control and 

data compression. 

Both of our Courier 2400/PS 


tures and reliability that 
made the Courier brand famous. 


And you can add CCESS™ 
communicati Sa sac ts 


oie howard 
ney ae ee 


Sg eels 
tered with IBM for a PS/2 ad 
porn ple ea 


CCHIT Vaaee Bell 212A and Bell 
103 compatible, to work with all 
ak 


service, And you can extend it to 
5 years. 
USRobotics has been manufactur- 
ing modems for 10 years, with over 
half a million now in use. Today 
over 40 of the top 50 Fortune 
500 companies have selected 
USRobotics modems. 
Whatever combination of modem 
Soe ee youll . 
ep toa aga 
of superior performance 
ei wahde Call now for the full 
story on the new Courier 2400/PS 
farnily and the name of the dealer 
nearest you. 


Courier 2400/PS Family. eo a 


USRobotics and Courter are trademarks of US Robotics, Inc. IBM. Personal System/2, and Micro Channel are trademarks ‘The intelligent Choice in Data Communications 
of IBM Corporation. HyperACCESS is a trademark of Hilgraeve Inc. MNP Is a trademark of Microcom, Inc. 8100 McCormick Bivd., Skokie, [lincis 60076 
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= HIGH-SPEED MODEMS 


reputation for support, may be enough to 
make the Smartmodem 9600 your modem 
of choice —M. David Stone 


MICROCOM INC. 
Microcom A X/9624¢ 


As might be expected from the inventors 
of the Microcom Networking Protocol 
(MNP), the Microcom AX/9624c uses the 
latest MNP Class 6 for full-duplex emula- 
tion as well as data compression and error 
correction. The AX/9624c uses the CCITT 
standard V.29 half-duplex modulation 
scheme for high-speed communications. 
In addition to V.29, the AX/9624¢ sup- 
ports the standard schemes for 300- to 
2,400-bit-per-second communications in- 
cluding the Bell 103, Bell 212, CCITT 
V.22 bis and CCITT V.22 standard for 
1,200 bps, widely used overseas. Unlike 
some of the other modems reviewed here. 
the AX/9624¢ supports all its MNP fea- 
tures, including data compression, at the 
lower data rates. The only exceptions are 
those features that are specifically de- 
signed for half-duplex modems since all 
the lower-speed modes are truly full-du- 
lex. 
: The AX/9624c uses Rockwell's latest 
V.29 chip set and its proprietary fast-train 
mode, which lets the modems adjust to the 
condition of the telephone line in 23 milli- 
seconds—compared with the CCITT stan- 
dard 253-milliseconds training time. This 
fast-train mode let the AX/9624c echo 
characters in our Labs tests just 140 milli- 
seconds after they were sent. In real-world 
testing, we found the AX/9624c’s full-du- 


FILE 


Microcom AX/9624¢ 

Microcom Inc 

1400A Providence Hwy. 

Norwood, MA 02062 

(617) 762-9310 

List Price: $1.399. Intemal version. $1.299. 
Requires: Modem cable—operates on any 
PC application. 

In Short: A V.29 half-duplex modem that 
uses MNP Class 6 to emulate full-duplex op- 
eration. [t niroduced errors into our data 
stream ona very noisy Ine. 

CIRCLE 692 JN READER SERVICE CARD 








The Microcom AX/9624c has two push buttons and seven status lights on its front panel, Cooling 
vents line the three back edges of this sleek black modem. 


plex emulation quite good. 

The Microcom’s data compression was 
also impressive. When transferring a high- 
ly compressible file consisting of several 
thousand lowercase e’s, the AX/9624c 
managed to transfer more than | ,850 char- 
acters per second. Transferring C language 
source code reduced throughput to a very 
respectable 1,400 cps. By comparison, 
truly random data—which should not be 
compressible—slowed transfer to 930 cps. 

The AX/9624c supports most of the 
Hayes Smartmodem 2400 command set 
including the extended AT&T commands. 
The additional Microcom AT commands 
use a \ (backslash) delimiter to avoid future 
incompatibilities. 

However, using both PC Labs perfor- 
mance test software and Crosstalk Mk.4, 
the modem would frequently remain on- 


line after the program told it to hang up. | 


We also had trouble getting it to respond to 
the +++ escape sequence that retums a 
Hayes-compatible modem to the com- 
mand state. Sometimes it would respond 





and at others it would just send the three 
pluses. 

Microcom should work on the docu- 
mentation for this modem. It has one man- 
ual for their 1 ,200- and 2,400-bps modems 
and a 24-page photocopied addendum for 
the AX/9624c. When you take into ac- 
coun! the number of registers and com- 
mands the AX/9624c has to set, all the 
MNP features, as well as handshaking and 
normal modem parameters, you end up 
doing a lot of paper shuffling to configure 
the AX/9624c. Buyers of a $1,000 modem 
deserve a manual written specifically for 
it. Also confusing is that Microcom mo- 
dems support a proprietary command set 
called SX in addition to the more common 
AT commands, and the addendum alter- 
hates instructions for the two modes. 

Microcom thoughtfully included both 
DIP switches and a volume control in the 
AX/9624c. Many new modems do every- 
thing in software, giving you only three 
volume levels—that are usually too soft, 
too loud, and much too loud. Similarly, it 
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Pack 


your PC with the 


Micro Librarv Series, from °49.95. 
dite 


The Micro Library Series from Inductel, isa 
collection of computerized reference works 
affordably priced for the IBM PC user. Our 
unique KAS-Knowledge Acquisition System 
allows virtually instant retrieval of any infor- 
mation contained in a reference work. And 
you can run on your current hard disk 
system today, with up to 8 times 
faster response than CD-ROM. 
Speed/Features. 

The Micro Library Series 
allows wild card or direct 
key entry selections. Fea- 
tures like an on-line users man- 
ual, automatic data compression, 
and complete technical support 

make the Micro Library Series the perfect 
choice for business, education, and home 
users, 

Selection. 

Included in the series are: The Funk & Wagnall 
Standard Desk Dictionary, The Concise Dic- 
tionary of 26 Languages, The United States 
Postal Service 5-Digit Zip Code Directory, The 
McGraw-Hill Dictionaries of Computers, 
Electrical & Electronic Engineering, Physics, 
Chemical Terms, Biology, and Mechanical & 
Design Engineering. 
















“» the Funk and 
Wagnall’s dictionary can 
pop up definitions faster 
than you can say 
‘Mississippi.”” 
- Mitt Jones, 
PC Magazine 


Compatibility. provides quick access to reference information 
To operate the Micro Library Series you don’t ata reasonable price. All products are non- 
need additional hardware. Any IBM PC, XT, copy protected. Call toll-free and order your 
AT or 100% compatible with PC-DOS copies today! 
or MS-DOS 2.0 or later, 256K RAM, and 
sufficient hard disk storage will work. Inductel, Inc. 
Price. 18661 McCoy Ave. 
Starting at $49.95,the = Saratoga, CA 95070-9970 
i MRE 800/367-4497, 408/866-8016 CA. 





ORDER BY PHONE 800/367-4497, INSIDE CA 408/866-8016 








Copies Price Total 

Funk & Wagnalls Standard Desk Dictionary —_—_._ 99.5 
bie 'S Concise Dictionary of 26 Languages 49.95 
icGraw-Hills Dictionary of Computers —__._ 49.5 
Dictionary of Electrical & Electronic Engineering ——_—: #45 
Dictionary of Physics —__._ 49 5 
Dictionary of Chemical Terms —_—_— _ 45 
Dictionary of Biology —_—._ 419 5 
Dictionary of Mechanical & Design Engineering ——_ 9.5 
United States Post Office 5-Digil Zip Code Directory  __. $995 
Fn ic ele aig 50 per copy) —__—. $450 

Foreign orders add 10% 

CA Residents add appropnate sales tax 


Specify: Standard DS-DD 5%" (High Density AT 1.2MB5Y% (_] Standard 720KB 342” [) High Density 1.44MB 312" 
Payment: (] Check [0 Money Order Vu CMC ()AM-EX.Card#, 

















Company: es . 
(Net30 days} 
Street Address: City: State: Zip: 
Phone: Computer Brand: Sigmatiores 
Non-Copy Protected Order Your Copies Today! 





pS ac ere ctr re ro Lona, Sts oe eacmaria ot re bel PC-XT. a tabibentyieoanine i Lesher hy at erg es lp ade ere 
wa ‘MicroSoft ‘oncise Dictionary Panpitges Coprte iae Publishers/Lyle Stuart’ Wop’ Bea Drosany Cope arin 1966, 1969, 1977, 1980, 1984 
by ape Row, Pathe. ne Sunda i ned palermo le Row. «ine 13 2 non-exclusive licensee of the LS Postal Service. McGraw: e 4 based on the McGraw: 
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/ > Performance Tests: High-Speed Modems 


ne 





ll high-speed modems are not created equal, as these 

test results demonstrate. The standard V.32 modems 
from Universal Data Systems, Cermetek, Codex, Gandalf, 
and Telenetics all performed about the same, but the pseudo- 
full-duplex modems—half-duplex ones that emulate full- 
duplex through a virtually indistinguishable line turnaround— 
were very different from each other and different from the 


V.32s. 


Among the pseudo-full-duplex modems, the Hayes V-Series 
Smartmodem 9600, the Microcom AX/9624c, Telebit’s 
TrailBlazer Plus, and Ven-Tel's Pathfinder 18K stand out for 
the quality of their full-duplex emulation as represented in the 
Character Turnaround tests, while performances of the 
Fastcomm 2496-T and Data Race’s PC-Race 24/96 were 
significantly worse than average. Data Race’s PC-Race 24/ 


A low speed (1,200: or 2,400-Dit-por- 
second) modem is by nature e relatively 
aimpte device It trensiates deta from your 
PC end converts it to tones thet can be sent 
Over the telephone network And tt tekes 
tones it “hears” over the phone jine end 
converte ihem to data your PC can 
understand Low-speed modems ditfer in 
how well they can hendle fine noise and in 
how well they emulete the Hayes AT 
commend set but otherwise they operate 
according to the Bell 212 standards 
specified by AT&T or CCITT standards 


High-speed modems reviewed here 
however face greeter obstacles to efficient 
operation To overcome the telephone 
network’e limited bandwidth, one epproach 
to high-speed modem design is to send 
dete over the phane line in only one 
drection et e@ ime The more-attordable 
high-speed-modeme use thrs helt-duplex 
Method and emulate full-duplex modems by 
using intemel butters end microprocessors 
Some models elso improve throughput by 
adding data compression and error correc- 
ton 


The chellenges these products face meke 
testing them much more dificult then 
testing their low speed counterparts We 
need to test whether the full-duplex 
emulation works well enough fo allow the 
user to type without heving the echoed 
characters retum so slowly that we correct 
efrors we never made We also neod to 
examine how well the data compression 
and etror correction work, and how well tho 
modem's fhroughpuf 's impeded by noisy 
phone lines 


For testing we used two IBM PC ATs 
tunning softwere developed specifically for 
PC Lebs One of these computers we 
designated the “master”, the other, the 
“slave " The COMI port of each AT wes 
Connected to the modem being tested, with 
two TAS 1010 chennel simutatore hooked 
botween them These channel simuletors 
acted es our telephone network, simulating 
constant levels ot line noise—a must for 
objective testing of several products 


To communicate timing intormetion 
between master end slave we linked the 
COM2 ports ot the two ATs Those ports 
were connected using a null modem cable 
to allow the two computers to communicate 
without any possibility ot deley The master 
computer elso had a connection from ifs 
COM3 port to contro! the TAS 1010 chennel 
simulators 


In the Cherecter Turneround tesi, we sent 
@ character trom master fo slave, which 1m- 
mediately echoed it beck to ihe master The 
reason? Ergonomic studies by IBM heve 
determined thet delays of more than 200 
milliseconds ere bothersome io some 
typists But when the delaye reech more 
than 250 ms . tew typists can ignore the 
distraction, @ necessary consideretion for a 
company’e purchesing officer After 
Tepeetng ihis process several mes we 
calculeted the total round-tnp time tor each 
character Thie test, in addition, is elso a 
generat indication of how well the pseudo- 
full-duplex modems perform their full-dupiex 
emuletion 









96, in both modes (see review), fared better in the Xmodem 
test, ranking just behind Hayes’s and Microcom’s modems. 


In throughput tests, those pseudo-full-duplex modems 
offering data compression—such as Telebit’s TrailBlazer 
Plus, U.S. Robotics’ Courier HST, and the Hayes V-Series 
Smartmodem 9600—stand out by transmitting data up to 50 
percent faster than the V.32 standard modems, depending on 
the type of data being transmitted. 


Performance also varied dramatically over noisy phone lines. 
While all the V.32 modems were essentially unaffected by the 
levels of noise we used, most of the pseudo-full-duplex 
modems slowed down as the line got noisier, and failed to 
transmit at all once the noise reached the ear-splitting levels 
of -20 to -17 decibels/relative noise. 


The Mixed end the Xmodem tests 
compre the summetion of e battery of 
tests designed to determine how tast the 
modems transmit dete on a throughput 
basis end how well their date-compression 
tleetures work on vanous date patierne 
Several data petterns were transmitted from 
the master computer to the siave which 
checked each byte tor errors end used the 
COM2 communicabons channel to tal! the 
mastar when it recerved the last byte 256K 
bytes of each date pattern were transmitied, 
and the modem s fhraughput wes 
calculated in characters per second 


In decreasing order of anticipated 
compressibility, the dete pettems wore a 
stream of identical cheractere C language 
source code, random 6-bit date end e 
special progressive dete pattem tn the 
Mixed test, we combined these petteme into 
@ single one to Measure the modem's 
throughput for thet pattern using the 
modem s internal protoco! The Xmodem 
test meeeured how well ihe modeme 
trenemitted the mixed pettern data using the 
error-checking Xmodem protocal A 
companson of the Mixed end Xmodem iesi 
fesulis show significant loas in speed of 
transmission when en external error. 
chacking protocol is used High-speed 

9 600-Dit-per second modems provide 
internal error-checking mechenisms which 
ensure tast, rotable error-tree transmission 
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noise” levels. Since the TAS 1010 provides 
line impairments in only one direction, we 
connected two TAS 1010s back-to-back to 
provide a bad line in both directions. 

Test results are presented on graphs of 
throughput in characters per second (cps) 
versus decibels/relative noise. Line quality 
decreases from left to right on the graph. 


Performance Tests: 
High-Speed Modems 


F or the other high-speed-modem 
throughput tests, we set the TAS 1010 
channel simulators to emulate a perfect 
telephone line—that is, with no line noise 
whatsoever. For the Signal-to-Nolse 
Ratio test, however, we measured each 








modem’s performance on noisy lines. Gandalf Access Series V.32 
For this test, we programmed the 1200 
channel simulators for a worst-case long- _ 1000 
distance line and measured the modems’ & 800 
throughput at varying “decibels/relative 3 600 
400 
Signai-to-Noise Ratio Ged 





(Results given in characters per second for each level of 


decibels/relative noise) 3331 
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Modems with higher graph lines have 
higher throughput over a range of noise 
levels. Higher throughput in this case 
represents better immunity to telephone- 
line noise. Some modems were unable to 
complete all the tests because they 
stopped transmitting accurately or stopped 
transmitting altogether at certain noise 
levels. 


PC-Race 24/96 (aaymmetrical protocol) 
1200 


Racal-Vadic 9600VP 
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can be difficult to set up a modem that only 
uses software commands if you have to 
change the way it comes out of the box. 
The DIP switches can be overridden by 
software commands if different programs 
require different settings. It’s nice to have 
a choice. It would also be nice to have a 
knob on the volume control so you don’t 
need a screwdriver to adjust it. 

Surprisingly, the Microcom was the 
only modem we tested that allowed errors 
to pass in the noise torture tests. While 
Most modems just dropped the line when 
the noise level got too high, the Microcom 
actually introduced errors into the data. 

The Microcom AX/9624c is a fair per- 
former overall, but its poor performance 
on noise tests, confusing documentation, 
and problems in hanging up make it less 
than stellar.—Howard Marks 


RACAL-VADIC 


Racal-Vadic 9600VP 
Racal-Vadic has a long and well-deserved 
reputation for making rugged and innova- 
tive modems. Its 3434 was the first full-du- 
plex 1,200-bit-per-second modem avail- 
able for dial-up applications. It even beat 
AT&T's Bell 212 to market by several 
months. But it wasn’t clear until lower- 
cost 212-compatible models became avail- 
able that the 212 **standard’’ would really 
become established. 

Once again, with no clear standard in 
place, Racal-Vadic has taken an innova- 
tive approach to solving the problem at 
hand. Rather than build a ping-pong or 
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Racal-Vadic 9600VP 
Racal-Vadice 
1525 McCarthy Blvd. 
Milpitas, CA 95035 
(408) 432-8008 
List Price: $995 
Requires: RS-232 cable. 
in Short: A fair performer. but its lack of 

| data compression makes i slower than the 
other pseudo-full-duplex modems. Good 
notsy-line performance might make it worth 
conmdering for users in rural areas with bad 
lines. 
CIRCLE 681 ON READER SERVICE CARO 








The Racal-Vadic 9600VP has a low-profile cabinet and a slanted, easy-to-read display with LEDs 
in its answer buttons. Cooling vents are located toward the back. 


asymmetrical modem, Racal-Vadic decid- 
ed to have its $995 9600VP drop into 
1,200-bps mode when there was data to be 
sent in both directions. Racal-Vadic uses 
the widely available Rockwell V.29 mo- 
dem module in the less noise-sensitive 
253-millisecond standard mode. It man- 
ages to do so without making the modem 
unusable in interactive applications. Ra- 
cal-Vadic calls this unique mode of opera- 
tion ‘Dynamic Duplex.”’ 

In real-world use, the 9600VP felt like a 
1,200-bps modem when used in interac- 
tive applications. While this wasn’t nearly 
as nice as using one of the true V.32 mo- 
dems, it was better than some of the slower 
asymmetrical or ping-pong types. Dynam- 
ic Duplex would work better on a modem 
that could drop down to 2,400 bps than it 
does on the 9600VP, which drops all the 
way down to 1,200 bps. In our line-noise 
tests, the Racal-Vadic managed to get 
good throughput. 

Racal-Vadic then tumed its attention to 





error correction. The result is a modified 
version of the public domain MNP Class 3 
protocoi that resends only those blocks that 
have data errors. Racal-Vadic’s resulting 
**Superset MNP”’ protocol should give 
better throughput on noisy lines, since 
MNP also resends all the blocks sent after 
the data block that contains the error. 


NO COMPRESSION Unfortunately, 
Racal-Vadic didn’t include data compres- 
sion. This puts the 9600VP al a disadvan- 
tage when compared with the other pseu- 
do-full-duplex modems. 9600VP users 
can partially make up for this by compress- 
ing files with readily available utilities like 
ARC and PKARC or by using a communi- 
cations program like HyperAccess, which 
performs its own compression. 

In addition to the Hayes AT command 
set, the 9600VP also supports Racal-Va- 
dic’s own auto-dial commands and can 
store up to 15 telephone numbers. In Vadic 
mode you can even link stored numbers so 
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the modem will dial number 13 if there is | 
no answer to a call to number 2. You can’t 
mix commands from the two command 
sets, so flags—like clear-to-send (CTS) 
handling or auto-answer on—set in Vadic 
mode remain set in AT mode. You can 
even enter Vadic mode commands from 
the ten-button front panel. This could 
come in handy for people with dumb ter- 
minals, but PC software usually makes 
these features superfluous. 

The 9600VP’s low-profile cabinet in- 
cludes LEDs for transmitted and received 
data, error correction, high speed, clear to 
send (CTS), data set ready (DSR), data ter- 
minal ready (DTR), ring indicator, and 
carrier detect in addition to the front-panel 
switches. The LED in the answer button 
displays the modem’s auto-answer status. 
Racal-V adic has also realized that comput- 
er people use power strips, so its designers 
put a cord on both sides of the line trans- 
former so it would take up one outlet. 

Even though the 9600VP has been on 
the market for some time, Racal-Vadic 
sent us an early production model for test- 
ing. Current production units, unlike our | 
sample, may not have the wire-wrap wire 
and chips with pins in the air. However, 
the 9600VP’s manual showed no rough 
spots. A rarity in modem manuals, the 
9600VP’s is technically complete and 
readable. It even includes a few words on 
using the 9600VP with PCs and popular 
PC communications packages including 
Crosstalk, Carbon Copy, and Close-Up. 

Even with Dynamic Duplex and Super- 
set MNP, the 9600VP is only a fair per- 
former when compared with the rest of this 
group. Perhaps the promised 9600PA with 
2,400-bps Dynamic Duplex and data com- 
pression will be better —Howard Marks 





TELEBIT CORP. 


TrailBlazer Plus 

With its TrailBlazer, Telebit Corp. offered 
one of the first high-speed modems in the 
PC market. The TrailBlazer Plus is the 
company’s attempt to hold its place in the 
fast lane of telecommunications. 

The original TrailBlazer was notable 
for both its quick file-transfer time and its 
slow character-turnaround time. Now two 
generations later, the Telebit TrailBlazer 
Plus has all but eliminated the old cumber- 





Sticking to a straightforward design, Telebit' s TrailBlazer Plus has a black pebbled casing with 


only an LED display to one side of the front panel. 


some tumaround problem. 

During character-tumaround tests, the 
modem managed 122 milliseconds—mak- 
ing it second only to the Hayes Smartmo- 
dem among non-V.32 modems. In actual 
use, if you type fast enough, you can see 


vag FACT 


TrailBlazer Pius 

Telebit Corp. 

1345 Shorebird Way 

Mountain View, CA 94043-1329 

(415) 969-3800. 

Lis! Price: $1.345 

Requires: All necessary materialsx—anclud- 
ing cable—are contatned in the package. 

In Short: The TrailBlazer Plus yielded the 
fastest file-transfer speed of any modem on a 
clear line. It also offers reasonably good 
compatibility with the original Hayes AT 
command set. Unfortunately, as shown on 
Our nolse fests, performance detenorates rap- 
idly on marginal lines. 
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the screen falling one or two characters be- 
hind your typing, then catching up in 
bursts. This lag, however, is not slow 
enough to be a problem. 

The modems file-transfer time is still 
noteworthy. Part of the ‘‘Plus,”’ in fact, is 
a newly added data-compression scheme, 
which Telebit claims can compress text 
files as much as |.6to |. 

On PC Labs tests over a clean line, the 
TrailBlazer Plus managed the fastest time 
of any modem tested. But while its I ,538- 
character-per-second speed is only slightly 
faster than that of Ven-Tel’s Pathfinder, be 
aware that Ven-Tel uses the same protocol 
as the TrailBlazer (having licensed it from 
Telebit). The next fastest modem is the 
Courier HST, at 1,248 cps. Not so inci- 
dentally, the TrailBlazer and the Pathfind- 
er are the only two modems from different 
manufacturers that can talk to one another 
at high speeds. 


MISLEADING TEST RESULTS The 
figures for the Xmodem and Mixed tests 
are, unfortunately, misleading. To begin, 
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the TrailBlazer has special modes for 
Xmodem and Ymodem, and for Kermit 
transfers. When the modems are set for the 
appropriate protocol, each modem sends 
its local computer the acknowledgments 
required by the software before going to 
the next packet. 


= Be aware that the 
TrailBlazer is not fully 
Hayes-compatible. Its 
extended commands have 
little in common with 
those of the current 
Hayes Smartmodems. 


In effect, the high-speed modems use 


Xmodem, Ymodem, or Kermit protocol 
between modem and computer—but they 
use their own proprietary protocol between 
modems. 

For the protocol support to work, both 
modems must be set properly before estab- 
lishing communications. We had to ignore 
this feature because in PC Labs tests there 
was no way to stop the file transfers and re- 
set the modems. 

Alas, the Trail Blazer also does not hold 
up over noisy lines. While the modem 
maintained respectable speeds in all cases 
where it worked, it gave up completely 
when faced with an average amount of 
Noise on a worse-than-average line. More 
importantly, these were conditions under 
which all but one other modem continued 
to work. 

This result was surprising, since the 
TrailBlazer monitors line conditions and 
adjusts transmission speed to accommo- 
date changes in conditions. The fall- 
back/fall-forward scheme is supposed to 
adjust speed in increments of 100 bits per 
second at a time. 

Interestingly enough, Ven-Tel’s Path- 
finder—the TrailBlazer’s licensed cou- 
sin—maintained its speed far better on the 
noisy lines. 


NOT FULLY HAYES-COMPATIBLE 
Be aware that the TrailBlazer is not fully 
Hayes-compatible. Like the Hayes Smart- 
modem 9600, it stores all settings in non- 
volatile memory. But its extended com- 
mands have little in common with those of 
the current Hayes Smartmodems; instead, 
the TrailBlazer uses a superset of the origi- 
nal Hayes commands. A useful discussion 
of the differences between the TrailBlazer 
and the Smartmodem 1200 can be found in 
the installation guide. 

During tests, the TrailBlazer had no 
problems with Crosstalk XVI or Crosstalk 
Mk.4, once carrier detect (CD) and data 
terminal ready (DTR) were set as required 
by these programs. It wouldn't work with 
Relay Gold installed for the Hayes Smart- 
modem 2400, but it had no problems with 
the program installed for a Smartmodem 
1200. (Relay Gold also has a setting for the 
TrailBlazer.) In addition, it would not 
work properly with Smartcom H or Hl. 

One thing the TrailBlazer does share 
with the Hayes Smartmodem 9600 is its 
speed of negotiations. Establishing a link 
with another TrailBlazer took roughly 12 
seconds—enough that you may need to ad- 
just your communications program so that 
it won't time-out. 

In addition to using its high-speed 
mode, the TrailBlazer can communicate 
with other modems at 300 bps using Bell 
103 protocol, 1,200 bps with Bell 212 and 
V.22 protocol, and 2,400 bps with V.22 
bis. At low speeds (2,400 bps and below). 
the TrailBlazer offers support for MNP 
Classes 1 through 3. 

Selling for $1,345, the TrailBlazer of- 
fers an acceptable mix of features and per- 
formance for the price. But based on PC 
Labs noise tests, it’s a hard one to recom- 
mend over the slightly slower Ven-Tel 
Pathfinder. Under most conditions, the 
Telebit TrailBlazer should perform well. 
On marginal lines, it may run into prob- 
lems.—M. David Stone 





UNIVERSAL DATA SYSTEMS 


UDS V.32 

When V.32 modems parade into the PC 
marketplace in a big way, the UDS V.32 is 
likely to be leading the band. The least ex- 
pensive V.32 modem reviewed here by 
| far, this $1,595 unit approaches the price 








UDS V.32 

Universal Data Systems 

5000 Bradford Dr. 

Huntsville. AL 35805 

(205) 721-8000 

List Price: $1,595 

Requires: RS-232 cable. 

in Short: The UDS V.32 is the only V.32 
modem that is targeted at the PC market On 
the PC Labs benchmark tests, it matched per- 
formance with all other V.32 modems tested, 
but with a much higher level of Hayes com- 
patibility and at several hundred dollars less. 
If you agree that V.32 is the wave of the fu- 
ture, this is the V.32 modem to get, 
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of the proprietary high-speed modems. 

The modem’s physical design alone 
leaves little doubt about how the company 
would like to sell this modem. Measuring 
9'4 inches wide by 11 deep by 3 high, the 
UDS V.32 is large by PC standards but no- 
tably small by data processing standards. 
What’s more, the two-tone gray and off- 
white colors match your PC or AT exactly, 
giving the look of a shrunk-down, distant 
cousin. Put it on top of your PC, and the 
UDS V.32 will look right at home. 

More important, the modem’s claim to 
a place inthe PC market is hardly a superfi- 
cial one. Of all the V.32 modems reviewed 
here, the UDS modem is the only one that 
makes a serious attempt at Hayes compati- 
bility. 





SOME INCOMPATIBILITY Early 
models provided for review had some mi- 
hor incompatibilities with the Hayes 
Smartmodems—primarily in default set- 
tings that differed from Hayes’s. Accord- 
ing to UDS, these problems have been 
fixed, and the version being shipped at this 
writing is fully compatible with the Smart- 
modem 2400. (If you received the early 
version, you can get a free upgrade.) 

The claim of full compatibility isn’t 
strictly true, but where there are differ- 
ences, they make good sense. The Smart- 
modem’s AT B command, for instance, 
chooses between V.22 protocol and Bell 
212 protocol at 1,200 bits per second. This 
isn’t an issue for the UDS modem, which 
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TIME IS MONEY. 
er ee) |S OF THE ESseeNCE. 
INTRODUCING 

THE SETIKOSHA SBP-10. 


The only 800 cps printer with 18 pins ina single head. 


As an MIS or data processing professional, you know « Epson ESC/P and IBM Proprinter emulation 

how important high speed, efficiency and reliability are _—_—« Parallel and serial interfaces standard 

in a computer printer. An outstanding printer is worth ¢ Bidirectional push/pull tractor with paper parking 

its weight in gold because it will save you time. effort ¢ Front panel print mode controls with LCD readout 

and money. . * Accepts up to 3 font cartridges simultaneously (2 font 
Introducing the SEIKOSHA SBP-10. 1vll supply Re perce 


« Outstanding warranty 

PERSONAL TOUCH SERVICE _ 

Producing an outstanding printer is only half the story. 

The other half is service 

It includes such things as: 

¢ A National Hotline number 

¢ 150 Authonzed SEIKOSHA 
Service Centers in the 
United States and Canada 

¢ Immediate shipment— 
within 24 hours. 


Call today for a FREE copy 
of the new SEIKOSHA 
CAPABILITIES BROCHURE: 
1-800-422-7768 or 
1-201-529-4655. 


you with all the essentials. Ata speed of 800 characters 
per second, the SBP- 10 is an efficient, rapid-fire docu- 
ment producer. It lets you be 
more productive and cost- 
effective. The SBP-10's 18 pins 
provide you with sharper resolu- 
tion. We are the only manutac- 
turer to introduce 800 cps and 
an 18 pin single-head in the 
same pninter. 


FEATURES TO MEET YOUR 

NEEDS 

* 800 cps draft/400 cps corres- 
pondence 200 cps NLQ 

¢ 18 pin wide carriage 

« Rear/bottom front paper feed 





We're Seikosha Amenca Inc . established in 1985 to be the 
North Amencan arm for SEIKOSHA-branded pnnters 
Two decades ago. we began to design and manufac ture 
high quality pnnters for Onginal Equipment Manutacturers 
(OEM) — our name unknown by users like you. But our 
tradition of making quality technological products goes 
back nearly a hundred years (we're the world’s leading 
manufacturer of precision timepieces including SELKO. 
Pulsar and Lorus). Today, our goal 1s to be the first 
among pnnters with a name you can recognize 
and trust 


~ 


Seikosha -°* 


America Inc. 
Technology with the Human Touch =~ 


eg (487, Seikosha Amenca inc 111] Macarthur Blvd. Mahwah Nj 07430. 
‘glum! trademarks Epson——§ Epson Corp . |BM— International Business Machines Corp 
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Choose your favorite. $475) 


We're not selling printers, but a new networking device that'll 
make it seem like you have an extra one. Or two or three. 

The Buffalo® SX can actually multiply the effectiveness 
of laser printers, dot matrix and daisy wheel printers, modems, 
and plotters. Anyone can send work to any printer—even when 
it's busy—and go back to work immediately. So it can save you 
thousands of dollars on extra printers you don't buy. 

Allthe right connections 

The Buffalo SX is an intelligent buffer, switcher and interface 
converter all in one. It allows several PC users to select any output 
device connected to the network. 

There are ten ports—five parallel and five serial. Five can handle 
either input or output. So you have lots of options. Seven 
PCs sharing three peripherals. Two PCs sharing eight peripherals. 
Or any combination between. 

But that's only the beginning. You can link more SXs together 
to share a set of peripherals with any number of PCs (of 
course, when you get up into the dozens, you might need 
another laser). 


Power windows & automatic transmission 


To set up the SX, just plug it in and define the ports using the 
switches and software provided. Concise documentation tells you 
how. If you have a question, call our toll-free support line. 

When someone's ready to 
print, they simply use the handy 
little menu that pops up on 
screen with the names you've 
chosen. Call your printers 
Martha, Chatterbox, Relic, ° 
whatever. 

The SX does the rest. 
It handles interface con- 
versions, making parallel 
and serial machines 





work together. Yes, it even lets IBM*® and compatible PCs 
share a laser with no fiddling. And PCs can exchange files with 
communications software. 

Best of all, it stores print jobs in its large buffer and feeds data 
to the printers automatically. So people can use their computers 
within seconds. (“Large” means a standard 256K memory, 
expandable to one full megabyte.) 


Free software bonus 


Order now and receive $100 worth of productivity tools free: 

O HyperKey™ Keyboard Enhancer—increases speed and 
accuracy dramatically. Instant on-off for repeat keys! 

O HyperDrive™ Disk Caching—makes applications run 3-5 
times as fast. Fully utilizes Above™ Board memory. 

© Print Booster™ for 1-2-3*—frees your PC about four times 
faster when printing graphs. 


All you stand to lose are long coffee breaks 
If you've tried a printer buffer, you know how limited most are. 
The SX is different. It's the slickest productivity booster this side 
of a $10,000 LAN. It's so dependable, it comes with a full one-year 
warranty. Plus this money-back guarantee: 

Order a Buffalo SX. Try it for 45 days. If you can part with it, send 
it back for an immediate refund. No questions asked, And you 
can keep the productivity software. 

We'te certain you won't give 


Just one of dozens of network configurations possible with the versatile sx. it up once you've tried it. We 


SGiaS BEGGes 


think you'll add more. Ask about 
our other low-cost buffer/ 
switchers too. There's one for 
‘>. every application imaginable. 
: Call now. Use Visa, 
MasterCard or American 
Express. You'll save hours 
of frustration. Plus the cost 
of another laser! 


Buffalo Products, 859 Cowan Road, Burlingame, CA 94010 (415) 697-6249 


__UHALD 


(800) 345-2356 
In Califomia (800) 543-2356 


all 





*This special direct introductory price will change ulthout dee ates notice after the first 5,000 Buffalo boxes are ae You must mention this code number to qualify: PM4/26 


peeve omits Butlaio ts 4 cegstered tademart of Metco, int. Hyperkey and plrrereve oe Wacerarss «vee wee Pant Booster 1s a trademark of Buftale Products IBM and 1-2-3 are reqstered trademarks of intematonal Busnes: Macwnes 
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® HIGH-SPEED MODEMS 


Universal Data Systems’ UDS V.32 has a two-line alphanumeric LCD, three push buttons, and six 
LEDs on its front panel. There is one cooling vent toward the back. 


only uses V.32 protocol and only operates 
at 4,800 and 9,600 bps. For the UDS mo- 
dem, the AT B command chooses between 
9600-Trellis-coded, 9600-uncoded, or 
4800-uncoded modes. 

One potentially more troublesome in- 
compatibility, however minor, is the need 
to resort to front-panel buttons to switch 
from a voice call to a data call. With the 
Hayes Smartmodem, you simply type 
ATA on one side and ATD on the other. 
With the UDS modem, you have to push 
the Talk/Data button on the front panel. As 
one measure of UDS’s commitment to the 
Hayes command set, I was assured that 
even this incompatibility will be fixed in 
the firmware’s next revision. 

As a practical matter, the UDS is com- 
patible enough for most pro- 
grams—though you'll have to adjust your 
software’s time limit for dialing. (It takes 
22 seconds to establish a link after the mo- 
dem picks up the phone.) The UDS V.32 
worked without problems with ProComm, 
Crosstalk Mk.4, Relay Gold, and Cross- 
talk XVI, but I could not get it to work with 
Smartcom III's auto-dial feature. 


CHANGEABLE SETTINGS As with 
the Smartmodem, all settings for the UDS 
V.32 are held in nonvolatile memory and 
can be changed through the AT com- 
mands. For those who prefer talking di- 
rectly to the modem, the UDS also offers 
control through its front panel. 

The panel includes a two-line, 16-char- 
acter LCD, which provides an interactive 
menu for changing modem settings. Two 
buttons allow you to move through the 
menu and change settings as needed. 
When not displaying the menu, the LCD 
shows the modem status: idle, talk (the 
phone can be used), training (negotiating a 
link with another modem), and on-line (the 
link is established). 

The front panel also features six status 
lights, plus the equivalent of four more that 
you can optionally show on the LCD. Bad- 
ly missing is an auto-answer light—the 
only serious design oversight in this unit. 

The user manual is good by any stan- 
dards, which is extraordinary for a class of 
modem that is usually sold to the data pro- 
cessing market. But it does have its gaps. 
Although the manual does a good job of 


explaining how to use the modem, it gives 
almost no background information. A 
typical example shows the message ‘*Far 
end echo Level=_dB”’ and explains it as 
“Displays the largest far end echo level 
detected.”’ Here again, UDS is aware of 
the problem and is planning to revise the 
manual to make it more appropriate for the 
PC market. 

On the PC Labs tests, there wasn’t 
much to distinguish one V.32 modem 
from another. Where there were differ- 
ences, however, the UDS V.32 was the 
best in each case—with a slightly faster 
character-turnaround time and slightly 
faster transmission in Xmodem. On the 
noise tests, the UDS performed just like all 
the other V.32 modems, unaffected by ev- 
erything that we could throw atit. 

Clearly, there is much to like about this 
modem and not much to dislike. It is less 
expensive than other V.32 modems, per- 
forms equally well or better, and is far bet- 
ter suited to the PC market. And although 
the lack of data compression makes it 
slower than some nonstandard modems, 
its V.32 protocol does a better job at sur- 
viving poor line conditions. If you’re in the 
market for a full-fledged, full-duplex V.32 
modem, there is no reason to look any fur- 
ther.—M. David Stone 


U.S. ROBOTICS INC. 
Courier HST 


U.S. Robotics has long had a history of 
trying to outdo Hayes by offering modems 
that promise just a few more features at a 
somewhat lower price. The Courier HST, 
which sells for $995, continues this noble 
tradition. 

Like most high-speed modems, the 
Courier HST uses its own combination of 
data compression (MNP Class 5), error 
checking (a modified version of MNP), 
and modulation protocols. In this case, it 
uses an asymmetric scheme whereby data 
flows in one direction at 9,600 bits per sec- 
ond and in the other at 300 bps. The mo- 
dems automatically switch the high-speed 
data direction as needed. 

And as is typical of high-speed mo- 
dems, the Courier HST can’t talk to any- 
one else’s modem at high speeds. Howev- 
er, it can still talk to other modems at 300 
bps with Bell 103 protocol, 1,200 bps with 
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The LED display on the U.S. Robotics Courier HST covers almost the entire front panel. One large 
row of cooling vents stretches across the top, DIP-switch settings are printed on the bottom. 


Bell 212, or at 2,400 bps with V.22 bis, 
which covers the most common possibili- 
ties. In addition, V.22 protocol at 1,200 
bps is expected to have been added by the 
time you read this. 

On performance and features, the Cou- 
rier HST is intriguingly close to the Hayes 


PC 
ha FACT FILE 


Courier HST 

U.S. Robotics Inc. 

8100 N. McCormick Blvd. 

Skokie, IL 60076 

(312) 982-5010 

List Price: $995 

Requires: RS-232 cable. 

In Short: Selling for under $1,000, the U.S. 
Robotics Courier HST is among the least ex- 


nance of the Courier HST on BBS systems, 
makes this an attractive choice, 
GIACLE 698 ON READER SERVICE CARD 





Smartmodem—slightly better in some 
ways, slightly worse in others. The Couri- 
er, for example, takes about 6 seconds to 
establish a connection—about half the 
time it takes the Smartmodem. But the 
Smartmodem has the quicker character- 
tumaround time—just over half the time of 
the Courier. In each case, the added time 
of the slower modem is not enough to be a 
problem, but it is enough of a difference to 
be noticeable. 


SPEED TESTING On the PC Labs 
Character Turnaround test, the Courier 
HST scored near the bottom of all modems 
tested, 84 ms. slower than the Hayes 
Smartmodem and 150 ms. slower than the 
leader, the Gandalf Access Series V.32. 
On the Xmodem test the Courier HST 
fared about average, ahead of four other 
modems. But then, none of these modems 
is designed to be used with the Xmodem or 
the Ymodem protocols. 

The Courier’s performance on the noise 
tests was also noteworthy. On relatively 
noise-free lines, the Courier did better than 
any other modem tested. With average 


fata 
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» UDS V.32 


Ifyou have no urgent need of a high- 
Speed modem, you may want to wait 
afew months. It's likely you'll find 
newer products on the market, and 
you may be able to better determine 
which one the international stan- 
dards seem to be forming around. 
Among the high-speed modems 
we reviewed, the $1,595 UDS V.32 











stands out. Its relatively low price 
and full compliance with the CCITT 
V.32 standard earn it an easy Edi- 
tor’s Choice, but there is one draw- 

| back to it: the UDS V.32 does not 

| offer low-speed modes or error cor- 
rection. If you need those features, 
you may want to look at one of the 
pseudo-full-duplex modems. 

Among that group, three are 

worthy of consideration. The Hayes 
V-Series Smartmodem 9600 is ex- 
pected to gain wide acceptance; it 
comes from the standard bearer of 
PC modems. The U.S. Robotics 
Courier HST is receiving a glowing 
reception from computer bulletin 
board SysOps and is notable for its 
MNP Class 5 support in the iow- 
speed modes; finally, the Ven-Tel 
Pathfinder 18K performed well in 
PC Labs tests, and its Xmodem, 
Kermit, and UUCP features could 
be useful to anyone who must use 
communications software that 
doesn't properly support high- 
speed modems, 


noise levels, it still ranked among the best. 
Interestingly, with noisier-than-average 
lines the Courier gave up, under conditions 
where some other modems—including the 
Hayes—could still maintain a connection. 
This last result comes as a surprise, be- 
cause the Courier has a fallback capability 
intended to help it maintain a connection 
on poor-quality lines. According to the 
manual, the modems monitor the quality 
of the line during 9,600-bps communica- 
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No other portable. 


Can 


Another laptop might solve your problems 
now. But what about later when you may 
need toadd a modem? Or communicate with 
mainframes? Or expand into other areas? 

Snap 1+1 by Datavue has a built-in 
expansion slot that lets you add to your 
capabilities any time With any IBM- 
compatible half card. 

Voice, fax, VGA, EGA, networking— 
they're all available to you with this versa- 
tile laptop. It even lets you take advantage 
of advanced technology that’ not yet 
off the drawing board. 

And eepanditiey| is just the 
beginning The Snap 1+ 15 ingen:- 
ous design lets you separate the 


SNAP 1+1" 
BY DATAVUE 









say this much fe 


main unit from the disk unit. So you can 
download information into a five-pound 
diskless PC, and take it straight into your 
meeting, Or anywhere else. 

The full-featured Snap 1 + 1 operates 
at 10 MHz. Its fully IBM compatible. And 
its expandable up to 1.6M. So choose 
the laptop with unlimited possibilities: 
the Snap 1+1 from Datavue. To find out 
more, contact us at One Meca Way, 
Norcross, Georgia 30093. 


_ (404) 564-5555 [Same 
| Address 
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I Credit Card Number 


or itself 


SPECIAL BONUS: $199 HALF CARD 
Purchase your new 10 MHz Snap 1+1 
between now and April 30, 
1988 and you can get one 
of the valuable half cards 
listed below for only $199, 
(Retail value up to $499.) 
This special offer is limited, 
so buy now and expand now! 





pon aeee------- 


Sane ap 


| ———— 
Cay 

| 
eee 


‘Computer Senat Na 


peat ne a L + 1 computer and fd bike to tke advantage 
Isis $199 Bonus the 


of your 
Card offer Please send me following Nal cand (cheek one) 


JC) datrrue Fix Board C1 Maint ink ff (3270 wnninal emulation board) 
©) Quadro xt 0) Quad EGA ProSync 

I Payment by” 

] Gvss O Mastercard =O) Amencan Express 0 Cemified Check 


Expiranon Date 

I Please recur this coupon with completed warranty card and credit card informanon 
cred chert pls Oh and handlingto Datavue Bonus Offer, 

| One Meca Way, Norcross, GA Dept BCM. Allow 4 tc 6 weeks for delivery 






















































tions, and they are able to automatically 
downshift first to 7,200, then 4,800 if 
needed. If the line improves, the modems 
automatically shift up to the next higher 
speed. In our tests, the modem dropped the 
connection entirely. 

The Courier HST uses DIP switches to 
control some of its settings—the single 
bank of ten switches being easily reachable 
on the back of the unit. Be aware that the 
Courier’s DIP switches control some set- 
tings that the Hayes Smartmodem controls 
through software. If you don’t know your 
way around terms like DTR (data terminal 
ready) and CD (carrier detect), you may 
have some trouble setting up the Courier 
HST with your favorite program. 


SETTINGS MARKED For users who 
feel comfortable with DIP switches, a nice 
touch is that the settings are clearly shown 
on the bottom of the modem, along with a 
list of all the modem commands. This en- 
sures that you'll be able to change your 
modem settings long after you misplace 
your manual and quick-reference card. 

For Hayes compatibility, the product is 
better than some modems, but it’s not per- 
fect. In addition to using DIP switches, the 
Courier has a substantially different set of 
extended commands than does the Hayes 
Smartmodem family. Although there is 
some overlap, there is far more that is dif- 
ferent. 

During tests, the Courier managed 
nicely with Crosstalk XVI, Relay Gold, 
and Crosstalk Mk 4—but not until after the 
DIP switches were set for CD and DTR. 
The modem also did not work properly 
with Smartcom I's or Smartcom III’s 
auto-dial functions. 

One other consideration for those who 
busy themselves downloading from bulle- 
tin boards: U.S. Robotics is actively tar- 
geting BBSs as a market, selling the mo- 
dem to sysops at a discount. And indeed, 
on the lists we’ve seen at PC, there are 
many more BBSs using the Courier HST 
than any other high-speed modem. 

Certainly, the Courier HST manages 
respectable performance at an attractive 
price. Though it wasn’t the best performer 
on PC Labs tests, its combination of price, 
performance, and predominance on bulle- 
‘in boards may well be -enowgh to cway 
your decision —M. David Stone 
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VEN-TEL INC. 
Pathfinder 18K 


Ven-Tel’s Pathfinder 18K was one of the 
fastest modems in our test group—espe- 
cially when sending less-compressible 
data pattems like archive (.ARC) files. 
The Pathfinder uses the unique multicar- 
rier PEP (Packetized Ensemble Protocol) 
technology developed by Telebit for their 
TrailBlazer modems. Ven-Tel has li- 
censed this technology from Telebit. As a 
result, TrailBlazer and Pathfinder modems 
can exchange data at their full speed of al- 
most 18,000 bits per second on a clean 
line. 

The Pathfinder’s multicarrier technol- 
ogy allows it to make the most of the tele- 
phone network’s limited bandwidth. Since 
each carrier transmits only 200 characters 
per second, the Pathfinder can fall back in 
200-cps increments rather than the more 
usual fallback from 9,600 bps to 7,200 bps 
and 4,800 bps. On PC Labs tests, it began 
to lose performance as lines became noisi- 
er, but it continued to send when all the 
others gave up. 





Ven Tels Pathfinder 4 XK has a conventional design in an aberanum casing tts fronm-punel has 
several LEDs—including some bicolor ones that can glow either red or green. 
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Pathfinder 18K 

Ven-Tel inc. 

2121 Zanker Rd. 

San Jose, CA 95131-2177 
(408) 436-7404 


List Price: $1399 

Requires: RS-232 cable. 

tn Short: A fine performer in both figh- and 
low-speed modes, the Pathfinder 18K han- 
dled everything we threw at it with aplomb. 
Particularly interesting are the special Xmo- 
dem and Kermit modes 
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The PEP protocol is inherently half-du- 
plex, but the Pathfinder’s 68000 processor 
and buffers make its full-duplex emulation 
perfectly acceptable. When calling bulle- 
tin boards, I didn’t have the pauses in data 
transmission and the long echo delay that I 
had with other half-duplex modems. How- 
ever, the Pathfinder does take a while to 
connect as the two modems negotiate 
which features and carriers to use. The ne- 
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No Other Portable PC 
Can Make This Statement. 


At 64 pounds, the new T1000 is the lightest Soit's no wonder that a source as authoritative 
portable PC in the world. as PC Week would say the T1000 is “light, but 
Yet within its diminutive footprint (itsabout no featherweight in performance.” 
a foot wide and not even that deep) lies all the All in all, its the perfect way to go to work with- 
power of a desktop PC. out going to work. Or toget home early, even when 
Included are 512KB of RAM anda built-in you'll be working late. 
720KB 312" floppy drive, plus MS-DOS® 2.11 Call 1-800-457-7777 to find out more about the 
in ROM. full line of Toshiba PCs. 











And better still, you can choose our 768Card, And see how it feels 
which can be configuredas EMS memory orasa__ to pick up the most 
battery-backed RAM disk. So youcanload your __ portable portable in 
software onto the 768Card—which then actslike the world. Nothing 
an invisible second drive—and get even faster isaseasy to take. 


access to your programs. Except, maybe, 
Of course, the IBM-compatibleT1000 its price. 
offers you some other very intelligent options. ten 








Likeanumeric keypad anda Cee Keeani 
ope epesteral morn } Eran ipcrape nab 





SINCE 1983, 
RACORE HAS PROVIDED... 


40,000 


PCjr's 


With PC 


Power 


Drive Two Plus Gives your IBM 
PCjr the pertormance capabilities of e PC 
by edding a second drive plus 
enhancements. The unil includes a 
paraliel port, @ second disk drive, clock 
calendar with battery back-up, additional 
power to the side bus and a memory 
expansion slot. Your PCjr can now run 
PC software. 

Drive Two Plus with DMA 


$299.00 £349.00 


Expand to 640K Give your PCjr 
the memory it needs with RACORE’s 
expansion boards. This plug-in board fits 
into the Drive Two Plus or the 20MB 
expansion units and provides up to 640K 
of memory in 256K increments. 


Memory Expansion Boards 
256K 512K 
$119.00 $149.00 


Keyboards Choose from three 
different keyboard packages complete 
with adapter cables for your PCjr. 


PC Style $99.00 
AT Style $119.00 


5151 Style $139.00 


CALL TOLL FREE @® 
1-800-325-1833 oie 
1-800-521-6366 (in caiit,) 
BBS: (801) 363-8720 


RRACORE computer Products inc. 
(408/374-8290 

Subject to change wiihout nonce 
RACORE, Deve Two Pius.are regetered trademarks of 


RACORE Computer Products. Inc 
(OM, PC. XT, AT. PCy are registered trademarks of (8M Corporation 
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gotiation process is accompanied by a ca- 
cophony of beeps and squacks since the 
speaker disconnects from the phone line at 
the end of the process. One SysOp that 
uses the TrailBlazer calls it a ‘‘bug zap- 
per’’ since the negotiation tones sound just 
like one. Calling a Pathfinder with a low- 
speed modem takes an especially long 
time because the Pathfinder tries to make a 
high-speed connection before attempting a 
low-speed connection. If you will have 
both high- and low-speed callers, make 
sure the low-speed callers set up their sys- 
tems to handle the long connect time, or 
they may give up just as the connection is 
being made. 


COMFORTABLE FIT The Pathfinder 
is significantly smaller than the TrailBlaz- 
er. Its aluminum case fits comfortably un- 
der a standard desk telephone. Its front 
panel contains several LEDs—including 
some bicolor LEDs that can glow either 
red or green. These bicolor LEDs are cov- 
ered with clear windows that from the 
wrong angle make them appear lit even 
when they are not. Ven-Tel has shown 
great wisdom in supplying the Pathfinder 
with a transformer that has cables for both 
the modem and AC sides of its connec- 
tions. PC users rarely have room on their 
power strips for those huge combination 
plug-transformers and would willingly pay 
an additional $2 for a transformer with a 
cord. 

Besides the PEP high-speed protocol, 
the Pathfinder supports the 300-bps Bell 
103 and the 1 ,200-bps Bell 212, as well as 
the CCITT V.22 and the CCITT 2,400- 
bps V.22 bis protocols for lower-speed 
communications. MNP Class 4 is supplied 
for communications in any of the low- 
speed protocols. 

One unique feature of the Pathfinder 
(and Telebit’s TrailBlazer Plus) is its abili- 
ty to imitate protocols normally used with 
communications software while still using 
its own, more-efficient error-correction 
scheme between the two modems. When 
using this protocol, your PC will send data 
to the Pathfinder using the Xmodem, Ker- 
mit, or UUCP (UNIX-to-UNIX Commu- 
nications Protocol) protocol. Then the mo- 
dem will respond to the computer as if it 
were the other end of the communications 
link. At the same time, the modem strips 








= One unique feature 
of the Pathfinder is 

its ability to imitate 
protocols normally used 
with communications 
software while still 
using its own scheme. 


off the protocol overhead and sends the 
data across the phone line using its own er- 
ror-correction scheme. 

At the other end, the other modem 
builds Xmodem packets and sends them to 
its computer. This method ensures com- 
puter-to-computer error checking—not 
just for the modem-to-modem link. It also 
avoids the additional overhead of running 
two error-correction protocols at the same 
time. This speed improvement can be sig- 
nificant; you'll find the method especially 
handy if you’re using the Kermit 8th-bit 
quoting feature for communications with 
mainframe computers. 

The Pathfinder supports the basic 
Hayes AT command set, but many of the 
extended AT&T commands are not sup- 
Ported. Those functions are supplied via 
additional S registers. Ven-Tel is clearly 
targeting the PC market with this modem, 
and the readable manual includes direc- 
tions on using the Pathfinder with popular 
communications software such as Cross- 
talk XVI. 

The Pathfinder is a quality product and 
should be considered for any point-to- 
point communications need. On the other 
hand, it seems unlikely that Telebit tech- 
nology will become the industry standard, 
so users looking for long-term public high- 
speed communications might want to pass 
it by —Howard Marks Pt 


Howard Marks is an independent systems 
consultant and free-lance writer based in 
New Jersey. M. David Stone is a contrib- 
uting editor of PC Magazine. 
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you should 


buy the mouse with 
no moving parts. 


Several reasons. No moving parts. No problems. 

The PC Mouse has no moving parts. It is an opti- 
cal mouse. It’s faster. More accurate. And so reliable, 
it has a Lifetime Warranty. Other mice, like the ones 
from IBM and Microsoft? have a rolling ball, bearings 
and shafts and lots of other moving parts. Which make 
a mechanical mouse less reliable. Less accurate. 

The PC Mouse gives you digital accuracy and 
superior software compatibility. PC Mouse works with 
any software package written for use with a mouse 
and quite a few that aren’t. Designer Pop-up™ menus 
come FREE with every PC Mouse. Designer Pop-up 
menus include over 20 pre-configured menus for the 
most popular software programs, like Lotus 1-2-3. 
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You also get an easy to use application so you can 
create your own menus for software programs not 
originally designed to use a mouse. 

The PC Mouse from Mouse Systems comes in 
three models: PC Mouse (serial), PC Mouse Bus Plus 
(it comes with a serial Bus card) and 
our NEW PC Mouse for the IBM 
Personal System/2° 

PC Mouse. With no moving parts 
and no problems, there's no question 
about which mouse is better. 


PC MOUSE 


MOUSE SYSTEMS 






© 1987 MSC Technologies, Inc. 2600 San Tomas Expressway, Santa Clara, CA 95051 (408) 988-0211 


Personal System/2 vs a trademark of International Business Machines Corp. Microsoft 


ssa registered trademark of Microsoft Corp, 


Mouse Systems is a registered trademark and Designer Pop-up is a trademark of MSC Technologies, Lue. 





A lot of computer for your money 
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12MHz 80286 processor, IMB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, and 
keyboard. 

© With 40MB HD MiniScribe, 28ms ....... $1845 
© With 70MB HD MiniScribe, 28ms .......9 


Bentley Computers ... The Price/Performance Leaders! 





Monographics Card | 
‘Text mode 80 col x 25 rows 


Only .. 





Se sonesean 
dapy RAM. .$149 


EGA Monitor" 
ee oon 
_— 


.. $349 


High resohstion color 
F graphics card ........ 


‘) Color Combo 
“CGA card and monitor 
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NEC Multisyne I-The 
elite monitor. Adjusts to any} 
horizontal 


between I5.5KHz and... 
31.77KHz. Resolution up to 
800 x 675, and supports 
both analog and TTL inputs. 
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Bentl 286/10 
oo $1045 


10MHz 80286 processor, Phoenix® BIOS, 512KB RAM, 
1.2MB floppy drive, dual floppy/hard drive controller, 
200-watt power supply, and keyboard. 

¢ With 40MB HD MiniScribe, 28ms ....... 
© With 70MB HD MiniScribe, 28ms ....... 









AT-MFC-for IBM PC AT®_ 
Up to 1.5MB memory cx- , _,}- 
pansion, serial & parallel .. 
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Bentley-286/8 
RETO <a tindincus $995 


8MHz 80286 processor, Phoenix BIOS, 5I2KB RAM, 
1.2MB floppy drive, dual floppy/hard drive controller, 
200-watt power supply, and keyboard. 

* With 20MB HD Seagate, 65ms..........- 1291 
* With 40MB HD MiniScribe, 28ms........ 1541 





MiniScribe 
Hard Disk Drives 


High Quality ¢ High Storage Capacity 


High Performance ° Low Price One-Year Warranty 


Both drives feature an average access time of 28 milliseconds. The drives’ positioning systems 
use a rugged linear voice coil actuator that eliminates head skew problems. Microprocessor-aided 
control provides fast, accurate head positioning. Superior head/disk tracking is achieved through 
the use of Whitney technology head sliders and flexures. With MiniScribe's fail-safe actuator 
lock, the head positioner is retracted and locked at power-down, eliminating data zone contact. 
Partitioning software is included so you can take advantage of the full storage capacity. 


42MB.....9569 7omB.....$799 





PC Hard Disk Kits- 

Quality 30MB and 40MB hard disk kits for the IBM PC and 
compatibles. Each kit includes a half-height Winchester hard 
disk, hard disk controller, cables, software, mounting hard- 
ware, and complete illustrated installation manual. 


30MB MiniScribe (55ms) .......... 0 ......005 
40MB MiniScribe (6lms).................-5 


20MB 
For the Compaq Portable 


plus a one-year warranty! 


a 
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Bentley Turbo-10 
a. 

B 

Turbo-charged XT-compatible 8088 processor munning at 

10MHz, 640KB RAM, one 360KB floppy drive and controller, 

eight expansion slots, 150-watt power supply, and keyboard. 

* With 30MB HD MiniScribe, 55ms......... 

© With 40MB HD MiniScribe, 61ms 


879 


Internal Tape Backups-Avoid disk swapping, 
use streaming tape for your IBM PC® , PC AT® , 
or compatible. 


20MB 


60MB 
For the PC ...$389 For the AT 


$757 


: colley 


Computer Products 
1700 Sull Meadow Cove Round Rock, Tx. 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-day, money-back guarantee 
less shipping cost. No surcharge for MasterCard, 
VISA, COD, or cashier's check. Fortune 1000, 
university, and institution purchase orders accepted 
with approved credit. Phenomenal savings with 
a one-year warranty. 
Sales Hours: Mon.— Fri. & a.m.— 9 p.m. 
Sat. 9 am.— 5 p.m. 
Tech. Support: Mon.— Fri. 9 a.m.— 5 p.m. 


Order Toll Free 
800-234-4442 


Tech Support: 512-250-8202 


Get there faster 
with our frequent 


filer program. 


File Layout 
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Mailing labels with a single keystroke. What could be faster? 


From mailing lists to inventory control, from 
form letters to payroll and personnel files, 
RapidFile™ lets you get where you're going faster. 

It's the versatile, easy-to-use file manager that 
lets you breeze through virtually any filing task. 

RapidFile is the fastest file manager, with 
up to twice the speed. And twice the on-disk 
storage capacity of any other file manager you 
can buy. 

RapidFiles visual report writer makes it a 
snap to crank out preprinted forms, checks 
or mailing labels. Its form letter function lets you 
create memos or mailmerge with no program- 
ming at all. 

And with RapidFile, everything is on one 
disk. Which sure beats changing disks all the 





time. Especially for laptop and portable 
computer users. 

And RapidFile is the only product of 
its kind that gives you the choice of pull- 
down menus or a Lotus” 1-2-3" like inter- 
face. And get this—RapidFile lets you 
share data quickly and easily with dBASE 
Framework’ 1-2-3, PFS:" Professional 
File and ASCII files. 

Best of all, RapidFile is made by 
Ashton-Tate? The same people who make 
dBASE products, the largest selling data- 
base management systems in the world. 
Soyou can count on all of the service and 
support you'll ever need. 

Try out RapidFile’s many features and capa- 
bilities for yourself with a RapidFile Sampler 
disk for only $9.95? 
Just call (800) 
437-4329, Extension 
274** to order one. 
Or ask for the name of 
the Ashton-Tate 
dealer nearest you. 


Either way, you'll 
AN ASHTON TATE’ 


ASHTON TATE 


RAPIDFILE _ 


see how to make your 


*White supplies tast.**In Colorado, call (903) 799 4900, Ext. 274 RapidFile runs on IBM®PC or 100% compatible Also runs on IBM PC Net, 3Com® 3+™ and Novell™Advanced Netware86 networks. Trademarks/owner 
Framework, 4BAS: C 


E, Ashton-Tate/ Ashton Tate ; Lotus, 1 2 3/Lotus 


ont Corporation, PFS /Software Publishing Corporation, IBM/Internatronal Business Machines Corp ,3Com,3+/3Com Corp, 


Novell, Netware/Novell, Inc, RapidFile ts written in MMSFORTH © 1984 Mifler Micracomputer Services. © 1987 Ashton Tate Corporation All nghts reserved 
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RELATIONAL DATABASES: 
TAKING THE MIDDLE GROUND 























a 
elational database programs— ! less flexibility and tool-making potential. 
which might better be called ‘*mul- | The latter, however, may instead offer 
tifile database programs’’— A : I such rewards as speed, economy, and case 
have taken oe the great middle ground of Straight relational of use. ms 
remap | dageae areiiarager |. 5 Mani aairee 
can be met with single-file (or flat-file) squeeze, threatened by with and without integral programming 
database programs like the 24 products re- 1 : isi : i 
viewed faite attain phe of. PC Maga. mor e-powerful HAE BC DRS He eae 
ete prune tab flexible, flat-files anda growing guage: in te Led eo pereniene of 
ifficult-to-use relati are ati : i i 
shale number of easy-to-use Bees ane fending ee 
At the same time, the PC database soft- + programmable databases. 


MULTIFILE RELATIONALITY Few 
terms in the personal computer lexicon are 
so widely misused as the word relational, 
and few PC topics are so widely misunder- 
stood as the idea of relationality in data- 
base programs. Indeed, those of us who 
develop, séll, program in, and use reéla- 
tional databases on PCs use the term very 
differently than do those working in the 
1 minicomputer and mainframe worlds. 


ware market has clearly fragmented these 
relational products into two categories: (1) 
those that, by including a programming 
language, allow construction of complex 
| systems, linking many steps, often under 
menu shells written for those systems in 
thar progianoniarg Tanguage; and (2) those 
that, by personal computer standards, are 
unquestionably relational yet do not offer a 
programming language and thus provide 


A ey SS YS Dc SD 


t 
I 
| 
I 
I 
| 
| 
| 
I 
| 
I 
in wide use. | 
| 
| 
| 
| 
| 
| 
| 
1 





PC MAGAZINE 8 APRIL26,1988 
153 


@ RELATIONAL DATABASES 





Among PC users, relational database 
has come to mean ‘‘a database that can 
draw information from more than one file 
atatime.”” 

Thus, when Wayne Ratliff wrote the 
pioneering Vulcan while working at Cal- 
tech’s Jet Propulsion Lab, then helped tum 
it into one of the best-selling PC hits of all 
time—-as Ashton-Tate’s dBASE If, then 





dBASE Ill—the program was tagged as | 


‘*relational’’ because (in the dBASE I! ver- 
sion) it could gather data from a munificent 


two files at a time. That may be barely re- | 


lational, but relational it is, in the PC defi- 
nition of the term. 

And when Wayne Erickson wrote RIM 
(Relational Information Management) to 
tackle problems with Boeing’s heat-shield 
tiles on space shuttles, then founded Mi- 
crorim and published for PC users another 
big hit product called R:base (based on 
RIM), it was called ‘‘relational,’’ too, 
since it could draw information from many 
files. 

In the big-iron world of minis and 
mainframes, relational méans a lot more 
than merely access to data in multiple files. 
(See the sidebar “‘Beyond ‘Nextness’ and 
Trickiness.’’) But whether or not PC data- 
base programs meet the tests for relationa- 
lity applied to products developed for larg- 
er computers, the ability to open and use 
data from several files at once to answer a 
user’s query, or print a report, is an im- 
mensely powerful idea. 

And that idea has come to lie at the 
heart of PC database management. 


CLOSE “RELATIONS” The means 
used to link, or relate, the data in those sev- 
eral files gives rise to the term relational. 

Imagine all the data in each file forming 
a table, with column headings for catego- 
ries of information and each row consist- 
ing of the information available in those 
categories for an entry in the file. Now 
imagine that we create ‘‘relations’’ among 
those tables—shared information that al- 
lows us to associate table | with table 2, ta- 
ble 2 with table 3, and so on. 

That, in PC terms, is a relational data- 
base. 

When we tum to the database to answer 
& query—tor example, ‘What was the 
date electricity was connected to the house 
at 1104 Maple Street? Who is responsible 














for paying the utility bills for that address 
and how can he be reached? And what is 
the current balance due on the ac- 
count?’’—the DBMS program uses these 
telations to search successively through 
several files, gather the necessary informa- 
tion, and present it on-screen or in a printer 
report. 

One file might be a customer-names- 
and-addresses file, one might be a history- 
of-service-by-address file, and one might 
be an accounts receivable file. The cus- 
tomer file and history-of-service files 
might be linked by the common relation, 
or field, street address, and the customer 
file and the accounts receivable file might 
be linked by the common relation custom- 
er number—but there might be no com- 
mon relation between the history-of-ser- 
vice file and the accounts receivable file, 
because the DBMS program would con- 
nect them through the first two links. 


DBMS WILDERNESS? In examining 
the division of relational DBMS programs 
for PCs into those with and without inte- 
gral programming languages, it’s striking 
how many of the best-known and most- 
widely-used relational database programs 
have, or have lately added, programming 
languages. In a way, our middle group of 
DBMS programs without programming 
languages may be on its way to becoming a 
no-man’s-land, a kind of database wilder- 
ness. 

It’s being squeezed from below by so- 
phisticated single-file DBMS programs 
such as RapidFile, Q&A, and PFS:Profes- 
sional File, which increasingly include 
such big-time data management features as 
data typing and verification. 

If the greatest benefit of these relational 
programs in the middle is seen as ease of 
use, they’re also being squeezed hard from 
above—by such easy-to-use products as 
Paradox. And if their advantage is sup- 
posed to be lower cost, they’re also being 
challenged by the various ‘“‘dCLONES,”’ 
or dBASE-compatibles, such as dBXL, 
which are often priced much lower than 
these programs yet positioned solidly in 
the highest-functionality group. 

Those considering one of these prod- 
acts nighties want to -wait and peruse the 
entries in our third and last installment of 
Project Database before making a choice. 





None of which is to say there aren’t 
some exceptionally good programs in this 
middle rank. 


DBMS POWER PowerBase, for exam- 
ple, has been an Editor’s Choice in previ- 
ous Project Database comparisons and re- 
mains an exceptional program. In lieu of a 
programming language, it offers excep- 
tional ease of use and a wonderful ‘‘data- 
zoom’ feature that lets users move imme- 
diately from any field on a screen to the 
underlying linked data. It’s possible to cre- 
ate two-way Zooms between files, and 
even to Zoom up to ten levels deep—then 
back out. 

That’s how those users new to comput- 
ers thought they were supposed to work; 
it’s a “‘gee whiz!’’ feature that endlessly 
delights users in its simplicity and direct- 
ness. It also demonstrates why savvy data- 
base users might well choose a program 
from among this group, rather than one of 
the better-known titles in the programma- 
ble-relational group. 

So why isn’t PowerBase better known? 

Formerly published by PowerBase Sys- 
tems, the program languished for a while 
during a critical period of growth and de- 
velopment in the PC database market. For 
a long time, for example, PowerBase 
didn’t support the subdirectories and 
PATHing added to MS-DOS in DOS 2.0. 
That developmental lethargy gave other, 
perhaps less-capable programs a head 
Start. 

Eventually acquired by Compuware, a 
respected Detroit-based vendor of main- 
frame software, PowerBase has been sub- 
stantially updated and is once again getting 
the kind of support that it and its users have 
deserved. It remains one of the best-de- 
signed, most-usable database programs 
available. 


PEACE, LOVE, AND DATA = Sequitur (a 
text-oriented database, and for that reason 
not reviewed here) is another old-timer 
that has continued to stay alive and grow in 
the face of the avalanche of advertising and 
publicity for better-known products like 
dBASE and R:base. It was godfathered by 
Lee Felsenstein (also principal designer of 
he 4Osbome -competers anda handifat-of 
others in Berkeley’s Community Memory 
Project during the heyday of the (Comput- 
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At last getting organized 
is painless with Nutshell Plus 


In the past, when choosing a database, you had 
to sacrifice ease of use for power, and flexibility for 
programming skills. 

lo more. 

Nutshell Plus offers you the simplicity of file man- 
agers with the potency of relational technology to 
streamline management of your business information. 

While there are relational databases with program- 
ming capability, they're not for everybody. Not everyone 
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wants to—or knows how to— program special routines 
to suit in-house needs. 
What's needed is a database for the rest of us. 
imagine that instead of creating a monstrous single 
file of data, you can create logically linked files that 
pull related data from one to another, saving you time 
and keystroking, and preventing errors from redundant 
data entry. You don’t have to program, but you can 
create macros. 
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Move data Irom Iile lo Iile aulomati- 
cally by linking up lo 10 lield pairs 
Here a unique accoun! number links 
the Chent File lo the Order File, and a 


Create customized layouls to suit your 
inlormalion needs and |it your busi- 
ness forms. Here are Iwo layouls in 
one file an Order Entry Screen and an 


Format data as you wish, including 
optional use ol dollar sign and number 
ol digits in numbers, fell and righl jushi- 
ficalion ol dala, and five ways of dis- 


Producl Code links Ihe Produc! File to 
the Order File 


Nutshell Plus is features-rich. With it, you can also: 


° Create a form letter in a field 

¢ Print to screen to preview the exact appearance of 
your data 

¢ Insert the current date and time with one keystroke 

© Change field type 

© Eliminate empty space between and within records 
when printing 

° Preset data to avoid rekeying of repetitive data 

© Use the exponentiation operator in calculation 


Nutshell Plus runs on the IBM and IBM- 
compatible PC, XT, AT, and PS/2s. It 
requires 384K and DOS 2.0 or higher. 


Invoice Io fit conlinuous-lorm paper 


CANTERB 
ieee 


playing the date 


formulas 
Read files you created with Nutshell, its flat-file 
cousin 

Visit your nearest retail dealer and try the Nutshell 
Pius Guided Tour Disk, then buy Nutshell Plus. 

At $295 we think you'll find a lot to like. 

For the name of your nearest dealer carrying 
Nutshell Plus, cail the Canterbury Intemational Sales 
Office at 1-800-637-8385 (outside of Massachusetts) 
or (617) 881-7404 in state. 


Nutshell is a registered trademark of 
Nashoba Systems, Inc. 


Distributor of microcomputer hardware and software 
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Or sloppy use of the term relational 
pains Ted Codd. And well it might. 
For what Dr. Edgar F. Codd—ex-IBM 
scientist, now president of the Relational 
Institute and chief scientist of Codd and 
Date International, an eminent consult- 
ing firm—wrought with his ‘‘Relational 
Model’’ was nothing less than a revolu- 
tion in how we think about storing and 
managing data on computers. 

And it involves a lot more than just 
being able to dip into two or more data- 
files to get answers to our queries. Before 
Codd’s pioneering paper in Communica- 
tions of the ACM (June 1970), large-scale 
databases were organized according to 
the hierarchical or network models. That 
paper, capping 30 years’ work at IBM for 
Codd, won him the prestigious Turing 
Award in 1981. More importantly, since 
that publication of Codd’s relational 
model, the trend for computers of all 
| sizes overwhelmingly has been toward 
products more or less relational. 

Unfortunately, Codd would say, it’s 
been /ess rather than more. 

Codd kicked up a lot of dust in com- 
puter science circles 2 years ago, when 
he codified (sorry) his views on what it 
takes for a database program to qualify as 
truly relational into a series of 12 rules, 
published as a long and difficult piece in 
Computerworld. Setting out all 12 rules 
in detail would require a lengthy 
book—-a book in fact now being finished 
by Codd, and due out from Addison- 
Wesley this fall. But if pressed, Codd 
will emphasize two areas where today’s 
database products typically fail to meet 
his criteria. 

The first echoes the mathematician’s 
“operational closure’’ rule. In arithme- 









er) Power to the People movement. 

The Community Memory project grew 
out of a desire by Felsenstein and his co- 
horts to diffuse the power of the computer 
widely Unouph society. With Berkeley as 
a rich and fecund testing ground, the plan 
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™ RELATIONAL DATABASES 


BEYOND “‘NEXTNESS”’ AND TRICKINESS 
Thoughts on ‘‘relationality’’ from a founding father. 


tic, for example, if an operator operates 
on numbers, what you get back are. . . 
numbers. Not oranges or Chevrolets or 
asteroids, but numbers. By the same to- 
ken, Codd insists, when a database oper- 
ator (command) operates on a table—and 
the concept of all data represented as 
two-dimensional tables is central to the 
relational model—what you should get 
back is a table. 

Not, as some programs produce, 
something different from and fundamen- 
tally less powerful than the tables in 
which the data is stored. 

Codd argues that very often when we 
turn to a database with a query, we don’t 
know yet exactly what it is that we want 
to know. ‘‘When we extract data from a 
database, we often don’t know what’s 
there, and so we function like a detec- 
tive,’’ Codd says. ‘‘We ask questions 
which lead to other questions. Much like 
the detective, we don’t know what we’re 
after "til we get some leads.”’ 

Thus the process of querying the data- 
base and getting an answer should help 
us see what it is we really need. It should 
also provide what by necessity are only 
intermediate answers in the form of new 
tables, upon which we can once again 
perform an operation. Otherwise, pro- 
grams return lifeless answers: if the an- 
swers are not what we may now realize 
we were seeking, they cannot be used as 
the basis for further, more-precise inqui- 
ries. 
Put more formally, every command 
ina truly relational system takes relations 
as operands, and produces relations. 

Codd also argues for the importance 
of the structure of those tables in which 
data is stored by a tnuly relational pro- 


was to distribute terminals throughout 
neighborhoods, so Everyman might tap 
the power of centrally stored databases. 
The focus on terminals and shared logic | 
was soot overrun by the rapid advance ol 
the powerful, freestanding personal com- 





| ever duplicated); we must be able to reor- 


| wise, Codd argues, relies on the concept 


gram. Those tables must have no dupli- 
cate information (indeed, in a relational 
database passing Codd’s tests, no data is 





der rows at will, without affecting the da- 
ta’s integrity; and likewise, we must be 
able to shuffle column headings without 
losing data. 

To build tables that function other- 


of ‘‘nextness,”’ or a specific order to the 
rows or columns of data—that is, which 
row (read: record) of data comes next, 
and which next after that, and which next 
after that—an inherent flaw in every da- 
tabase designed before the relational 
model. Getting away from what Ted 
Codd likes to call *‘tricky ways’’ of han- 
dling data—such as ordering rows—is at 
the heart of the relational idea. 

The relational model, after all, is in- 
tended to produce a uniform interface 
that everyone from data administrator to 
data clerk to corporate executive can 
readily understand and use. Needing to | 
know about and deal with structural vari- 
ations built around ‘‘nextness’’ destroys 
that consistency and ease of use. 

Despite his years at IBM and the com- 
pany’s recognition of his contributions, 
Codd gives IBM—and virtually every 
other DBMS vendor—poor grades for 
fully adopting the relational model in 
current products. In Part 2 of this explo- 
ration of Codd’s work and model, which 
will appear in the next issue, we’ ll look at 
how he evaluates many of the better- 
known database programs, from main- 
frames to PCs. 

A hint: that big best-seller you’re 
thinking of doesn’t fare very well. 

—Jim Seymour 





puter, and today, when we look back, the 
populist zeal of those Bay Area hobbyists 
and crusaders may seem quaint to some. 
But no one who looks at Sequitur can 
Tail to respect the exceptional work done 
by Community Memory in developing the 
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“Lots of DBMS/4GL products 


“With branches in North America, 
England, Switzerland, Australia, 
New Zealand, and Hong Kong, we 
needed a database solution that 
could run on a world of different 
PCs, LANs and minicomputers,” 
said Eva Nohra of Drake Interna- 
tional, one of the world’s most suc- 
cessful personnel service agencies. 
le: chose DataFlex i all our ia 
ouse programming because it gave 
us ila needed capability while pro- 
viding a standard interface that 
looks and performs the same on a 
stand alone PC as it does on a LAN 
or MicroVAX.” 
No programming changes 
required from system to system. 
“DataF lex delivers, by far, more 
combinations of hardware and 
operating systems than any of the 
competition, and DataFlex source 
code is transportable, without 


promise the world... 
DataFlex delivered it for 


change, to every supported system. 
That's very important to Drake 
International because it gives each 
office the flexibility to acquire the 
computer hardware that is best 
suited to a situation without worry- 
ing about re-inventing the wheel 
and spending a fortune on program 
development. All we need to do is 
install the run-time module for the 
desired system and we're up and 
running immediately with proven, 
standardized programming.” 

Easy to use for even the least 
technical operators. 

“A major component of our recruit- 
ment and placement operations 
involves mailing lists. DataF lex's 
capability to quickly generate 
reports utilizing a wide range of 
variables is extremely important,” 
explains Nohra. “DataFlex’s in- 
tuitive ‘Point and Shoot’ Query 
technique makes it easy for non- 
technical operators, even those lacking 
previous Enoeiodae at program- 
ming or query language syntax, to 
be productive after pia minimal 
training. There are a lot of products 
which promise the world, but for 
Drake, DataF lex has really delivered.” 


Take the first step to more efficient 
program development oy Return 
the coupon below for your free 
DataF lex Demonstration Diskette. 


| ra Fe Roles ti BY | 99 
e rn Ps | on Toll Free Sales Lines: 
° Nationwide 1-800-451-FLEX 
Eva Nohra, Drake International, Toronto, Ontario In Florida 1-800-331-3960 
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Cay} oe 
FREE SELF-RUNNING DATAFLEX DEMO 
(PC-DOS/MS-DOS ONLY) pcm 4/26/88 
Find out more about DataF lex’ use and programming power. 
Mail this coupon today for your free self-running demonstration diskettes. 


Data Access Corporation 
14000 S.W. 119th Avenue 

Miami, Florida 33186 
(305) 238-0012 
TELEX: 469021 Data Access CI 
FAX: (305) 238-0017 


i Phone ( 


J How many computer sys s are in use at your company? 
§f Do you use a Local Area Network or Multi-User computer? 


Data Access Corporation, 14000 S.W. 119 Avenue, Miami, Florida 33186 


For more information, call from your modem 1-800-444-8080 
(300-1200 baud, 8 bit, no parity 1 atop bit) and enter the access 
ode FLEX16 when prompted 
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owerful, new designs demand a powerful, new 

motherboard. MicroFrame 386 meets this demand 

by combining AT compatibility with the power of 
the 80386 microprocessor. 


Carefully engineered for reliability and performance, Micro- 
Frame 386 is the one AT motherboard that doesn’t cut 
corners. MicroFrame 386 features a fully IBM*-compatible 
BIOS from AMI*. All mounting standards, on-board con- 
nectors and expansion slot spacing are fully [BM-compatible. 


Use of the Chips and Technologies CHIPSet* simplifies con- 
figuration and insures compatibility with existing software 
and future software upgrades. (The register-level AT compat- 
ibility provided by the CHIPSet is required by IBM’s 
OS/2*.) The versatility and reliability of MicroFrame 386 
make it the perfect choice for new designs. 


MicroFrame 386 is also the perfect board for upgrading 
existing systems. Replacing your AT motherboard with the 


tn tha AT arena, the Monolithic 
Systarris' MicroFrame 386 
board stands out. Compact 
up-to-date, and fast, 

it’s a superior design that you 
won't soon outgrow 
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MicroFrame 386 is the smart, cost-effective way to upgrade 
your system. 


Move up to the power of the 80386 microprocessor and 

start running at mainframe speeds today. 

Hardware Features: Full 32-bit 80386 microprocessor © 
16MHz or 20MHz CPU speed © Six 16-bit and two 8-bit expan- 
sion slots > 1, 2, 4 or 8MB of 32-bit, zero wait-state RAM 
memory on-board © Socket for 80387 math coprocessor © 
ROM-based set-up and diagnostics © Shadow RAM © On-board 
batteries © Keyboard-selectable speeds © Made in the USA. 


To order, contact a distributor in your area or call toll-free 
1-800-525-7661 (outside Colorado). 


Govier 
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84 Inverness Circle East 
E Colorado 80112 
(303) 790-7400 Telex: 221126 


CONTACT THE DISTRIBUTOR NEAREST YOU 


Digital Solutions, Inc. Denver Tech Computers Pacific Business 
Marietta, ji Englewood, Colorado Data Systems, 
(404) 955-4488 (303) 799-9229 Dublin, California 
1-800-241-6651 (415) 828-9410 


TDI Tricom 
Inc. Stoughton, Massachusetts West Hampstead, New York 
(617) 821-2050 (516) 483-9700 
1-800-874-2661 


Aiterdion Government Buyers: MSC products are listed on the GSA schedule. 
®AMI is a trademark of American Megatrends, Inc; *IBM and OS/2 are trademarks of International Business Machines, Inc., °CHIPSet 1s a trademark of Chips and Technologics, Inc. 
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program. Felsenstein likes to joke that the 
product was named Sequitur so that when 
innocents asked ‘‘Why that name?’’ he 
and his colleagues could exclaim, ‘‘Be- 
cause that means all the others are non se- 
quiturs!”’ 

Whatever the inspiration for the name, 
the product remains interesting, a bit 
quirky, and very powerful. 


SQUEEZED IN THE MIDDLE Per- 
haps your database management needs can 
be handled with one of the higher-end flat- 
file programs reviewed in the previous is- 
sue, in the first part of Project Database. 
Perhaps they can only be met with the 
power and flexibility of onc of the pro- 
grammable relational products coming up 
in the next issue. 

But although the relational programs 
without integral languages hold an ever- 
shrinking middle ground between those 
groups, don’t write them off too soon. 

For example, WordPerfect Corp.’s 
new DataPerfect (which was scheduled to 
be released late in January, after press 
time), has powerful links to the company’s 
top-selling word processing program, 
WordPerfect, which make mail list man- 
agement a snap. DataPerfect will be most 
useful to those using WordPerfect, but that 
includes a lot of people. 

At best, new introductions to this mar- 
ket are bringing unique solutions to busi- 
ness problems. If nothing else, the pro- 
grams reviewed here are survivors. 

—Jim Seymour 


Jim Seymour is a contributing editor of PC 
Magazine. 


Cornerstone 
Infocom has packed a respectable number 
of features into its $99.95 relational data- 
base, Cornerstone, Version 5.21. While it 
can’t compete with high-end packages, the 
program certainly has an edge in the low- 
price market, where most products have 
no relational capability. 

As you might expect from a vendor that 
has made its mark with interactive fiction, 
Infocom has provided a vay attractive 
user interface for this program, combining 
menus with a command line. You create a 
string of commands either by typing the 
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first few letters of each command and 
pressing the Spacebar to fill in the rest 
automatically, or by selecting commands 
froma menu just below the command line. 
At each stage, you’re prompted for the 
next command; a new menu then presents 
your available options. If the command 
string must include the name of a file, 
field or sclof sawed criteria, the menu will 
present you with all the appropriate names 
you’ve created. 
To make things even easier, there’s 








context-sensitive help that incorporates the 
names of your files and fields into its mes- 
sages. An excellent interactive on-disk tu- 
torial will help the novice user get started. 

The documentation is quite good. Al- 
though it neglects to provide instructions 
for making the program self-booting from 
a floppy disk, you will probably want to 
fun it from a hard disk (as with most data- 
bases). An AT is also advisable for Cor- 
nerstone, since it’s a sluggish performer 
on an 8088-based PC. Even screen scroll- 
ing and cursor movement are agonizingly 
slow on the less-powerful machine. 

Cornerstone provides a good range of 
options for data entry. There’s automatic 
range testing, and you can specify default 
values, mandatory fill, and unique entries. 
The program understands such entries as 
Today, Next Monday, and Last Month 
and will convert each of them to the appro- 
priate date. You can also specify a list of 
values from which you must select to fill a 
particular field; you can then type only the 
first few letters of the value and have Cor- 
nerstone automatically fill in the rest. If 
you’ve forgotten which values are valid, 
pressing F5 will show you your options. 

Another nice feature lets you designate 
a field as a subrecord, which can contain a 
number of subfields. Creating subrecords 
within a file can provide an easier altema- 
tive to creating two separate files and link- 
ing them relationally. 

For the sake of simplicity, Cornerstone 
relies heavily on on-screen forms. To se- 
lect records, you enter your selection crite- 
ria after the appropriate field names in a 
blank form. Using AND or OR specifica- 
tions, you can link several forms to per- 
form Boolean operations. 

If you wish to change the way your data 
is displayed, you’re presented with anoth- 
er blank form representing a record. You 
can then use the cursor to move fields 
around on the form or change their display 
lengths, hide field names, and add fixed 
text. And for later use, you can save nu- 
merous different display format or selec- 
tion forms. 


FILE LINKING AND REPORTING 
Connerstone is sorextnal linnited tin is ye- 
lational capabilities. You can view or gen- 
erate a report on only one file at time. If 
you wish to view or use information from 
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I remember when presentations 


were an ordeal. I had to hire an » proof the art 


a 1 
get it TO. » and 4 = or made into 


These days, I use Diagraph’s TypE f aCES and pre-drawn symbols to 


instead of Pret With i creating presentations 


Use Diagraph to turn your ideas, concepts, 
plans and data into diagrams, maps, flow 
charts, signs, forms and organization charts. 





Diagraph comes completa with over 2,200 
high-quality symbols and 13 typefaces. 
Thousands of optional symbols and 20 
typefaces can be ordered from our catalogue. 


Diagraph is available from the IBM PC/XTIAT, 
IBM 3270, PCIAT, PS/2, IBM compatibles and 
HP desktop computers. The IBM Enhanced 
Graphics Adapter (EGA), Video Graphics Array 
(VGA) and a wide variety of plotters, printers 
and film recorders are supported. 

For additional information, including a frea 20-paga color 
brochure, call or write: 


Computar Support Corporation 
15926 Midway Road 

Dallas, Texas 75244 

(214) 661-8960 


Suggested retail: $395 


Diagraph is a registered tradamark licensed to 
Computer Suppor Corporation. 

1@M is a registarad trademark of 
international Businass Machines Corporation. 
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one file in the context of another, you must | 
link the files, create some new fields in the 
first file, and then specify that the values in 
these fields are to be derived from fields in 
the second file. On the positive side, you 
have a good assortment of math, financial, 
time, and date functions at your disposal 
for deriving values from different fields. 

In other areas, too, Cornerstone often 
forces you to go about things in very awk- 
ward ways. If, for example, you decide to 
transfer last year’s records from your ac- 
tive file to a new file, you’re in for a cum- 
bersome process. You must select the re- 
cords you wish to move, save the selection 
criteria, export the file to ASCII format us- 
ing the saved criteria, import it under the 
| new filename, and then delete the redun- 
dant records from the original file. 

To perform a global update on a text 
field, you must select all the records con- | 
taining the string you want changed, as- 
sign the replacement string as a default val- 


ue for the field you want to update, and | 


then issue a recompute command. 
Cornerstone has fairly limited report- 
ing capabilities. To define a report, you 





must select the records you want, sort 
them, define the display format, then cal- 
culate totals and subtotals—each time 
waiting for one procedure to finish before 
beginning the next. You can save report 
criteria for later use, but you must store se- 
lection criteria separately from the other el- 
ements. 


Pc 
At FACT FILE 


Cornerstone, 

Version 5.21 

Infocem Inc. 

125 Cambndge Park Dr. 
Cambridge, MA 02140 
(617) 492-6000 

E.ist Price: $99 95 
Requires: 384K RAM, 
two dish drives, DOS 2.0 oF later. 

In Short: Cornerstone provides an elegant, 
easy-to-use interface and a good number of 
lunctions for its modest price. Its sluggish 
perfonnance with very large files and tts lim- 
ited retatonal and report-generating capabrh- 
fies make il problematic for heavy-duty data- 
hase work Not copy protected. 
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This is not a program for handling very 
large databases, although it can process 
files containing up to 32,700 records. Af- 
ter watching Cornerstone devote 3 hours 
to importing a 30,000-record ASCII file 
and nearly half an hour to sorting it, we 


gave up on running the remaining PC Labs | 


tests on the largest file size. 

If you need to generate complex reports 
or work with huge numbers of records, 
Cornerstone is no substitute for a high-end 
relational database. If your needs are more 
modest, however, and speed isn’t a prima- 
Ty concem, you would do well to consider 
Cornerstone for its elegant user interface 
and its impressive array of data entry op- 
tions, It would certainly prove a more 
powerful altemative to many flat file pro- 
grams that are priced significantly higher. 
—Robert Kendall 


Enrich 

Enrich, Migent Software’s nonprogram- 
mable database manager, is described by 
its vendor as ‘*the business applications 
generator.’’ While the temptation may be 
to call it a forms generator, in reality the 
product's true value lies somewhere be- 
tween those extremes. It is a very good 
forms generator. But its lack of a procedur- 
al language precludes its classification as 
an applications generator. 

The market Migent claims to be target- 
ing is the small-business end user, and the 
structure of the product and its documenta- 
tion work well toward that end, if senali 
business also means small application. 
The profile of this purchaser would in- 
volve limited exposure to DOS or other 
packages, a forms approach to a given 
problem, and limited application complex- 
ity. The buyer who fits this profile will be 
satisfied with Enrich and, with very little 
effort, will be able to create an input form 
and corresponding database. 

Migent never lost sight of its intended 
market when designing the Enrich man- 
uals. The documentation is lean, concise, 
and logically arranged—as far as it goes. 
The ‘Read This First’’ packet neatly ori- 
ents and directs the reader to the rest of the 
documentation, and it also serves as an in- 
Stallation manual. There are three other 
booklets: Tutorial, Reference Guide, and 
Applications Manual. 








The Tutorial walks the user through the 
form/database development process, tak- 
ing a step back to cover some basic hard- 
ware/DOS concepts. Lessons cover topics 
starting with the creation of a form/data- 
base, proceeding with revising and report- 
ing on a form, and then moving on to 
more-advanced topics like sharing infor- 
mation among several forms and doing 
calculations based upon situations and 
conditions. 

There are some shortcomings in the 
Reference Manual. \t does not have its 
own index, but instead is referred to in the 
Tutorial index. The examples supplied for 
the middling to advanced topics are not 
sufficient, and the procedures are unclear. 
This lack of depth will be frustrating for 
any user who decides to venture beyond 
simple applications. 

What’s worse, we experienced a lot of 


| trouble getting help from the technical sup- 


port staff at Migent. To be unable to per- 
form fairly simple tasks because help is un- 
available in any form soured our 
impressions of what might be an outstand- 
ing product in its class—it is hard to judge 
a function you cannot perform. 

The third booklet, which has its own 
floppy disk, is the Applications sampler. If 
you find forms that are similar to the ones 
you need, the sampler will be particularly 
helpful; otherwise, it is useful as an adjunct 
to the tutorial. 

There are other elements in Enrich de- 
signed with the end user in mind. The on- 


ava 
Wed FACT FILE 
[ = Enrich, Version 1.2 
Migent Software Inc. 
P.O. Box 6062 
Incline Village, NV 
89450-6062 
(702) 832-3700 
List Price: $199 
=J Requires: 384K RAM, 
two disk dtives, IBM PC or compatible, DOS 
2.0 o later 
In Sbort: Ths program will be a useful tool 
for simple, form-onented applications. Sup- 
port for the product may be a problem, espe- 
cially for help with the more-advanced fea- 
tures Not copy protected. 
CIRCUE 685 ON READER SERVICE CARD. 
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MULTIPLE DATABASES AT 
A GLANCE 


——— # OMNI FEX Corporation 
HHRHRE BRE BHHEIHEHEHHHHHHEHHHEHEBEHHHHHBHEHHHEEHE: 


If you wish to alter the format for displaying your records, 
Comerstone presents you with a form to edit. To change the 
position of the selected field (indicated in reverse video), you move 
the cursor to the new location and press Enter. 








Enrich's sample report for merchandise return allows 
implementation of averaging and record counts as well as some 
date functions. The H and F in the left column stand for header and 
Jooter material; D stands for detail. 


SORTING KEY =5  |SMIROMISGORECEnemeset 


a SSS 
M2 UE lieed to select the sort keye for each box 4 - 58 


Sort keys are used to do rapid Jock up Jw your data base. The ize of 
the sort key is shown by the highlightod her and the nunher at the top. 


Large Keys limit the total number of folder entries. 
2 - EXIT will return you to the MAKING A FOLDER NEMU 
2 - INCREASE KEY SIZE will increaso the key size up to the maxinun 
The total key zlza (KEY SIZE = NUMMER OF KEYS) carmot exceed 248 
3 - DECREASE KEY SIZE vill reduce the key size, Smallest key is 1 
4 - SORT REY TOGGLE will tarn sort keye on and off 
§ - MATCH TOCGLE dofauits to allow MATCHING OK on sort keys. 
IF MO MATCHING then duplicate sort keys are not allowed. 
6 ~ CLEAR TOGGLE lets you repeat entries by not clearing then after saving. 
7 SAVE TOOGLE If DONT SAVE then the information in the box 1s not saved. 


— De PRESS AMY KEY 10 EXit Oe 


INCREASE DICKEASE SORT NEY hatch CLEAR awe 
Bur MEY SIZE NEY SIZE TOCCLE fTOCCLE TOCCLE  fcchl HELP 
[ies 


Files & Folders’ help screen includes an explanation of the current 
menu and a description of each available function, 


Goldatabase’s Manage Database screen is where all the action is, 
including adding, modifying, searching, and printing records. 


Sort by which field? Position the cursor, then pross 


You can temporarily sort on all of the fields in your Nutshell Plus 
database. You can then undo the sort quickly with menu commands 
or save it permanently by exporting the data to a new file. 
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line help is context sensitive and refers the 
user to specific manuals and pages for 
more information. The menu-driven, 
screen-painting approach in this package is 
also suitable for its intended user. 


FORMS AND FUNCTIONS | Itiseasy to 
create and modify forms on the screen. 
First you lay out the prompts and the 
fields, along with any borders you want. 
You can further define the fields, includ- 
ing the type of information they hold (char- 
acter, date, numeric, or dollar), the origin 
or source of the fields’ data, which file 
should be updated by the information en- 
tered into the field, the appearance (inten- 
sity, underline, blink), patterning (such as 
a phone-number convention), and other 
miscellaneous field characteristics. 

There are some other nifty things that 
Enrich will do, such as changing the 
screen characteristics of a field depending 
on the value of that field. If, for instance, 
you want the data entry person to be aware 
of a negative balance upon retrieving the 
record of a particular client, you can set up 
the form to show the field in a reverse- 
blink mode if the value is less than zero. 

There is also a windowing function that 
allows you to work with several forms at 
once. The system assigns field names in- 
ternally and then allows you to refer to 
them, change them, or not use them at all, 
simply pointing to a field during any field 
definition function. 

One glaring limitation is the lack of a 
browse or zoom function; unless you pre- 
pare a report, the only way to view the data 
in your files is one at a time. Also, within 
the reporting function there is no simple 
way of automatically including all the 
fields in a particular form. The absence of 
these two factors makes viewing more 
than one record at a time a cumbersome 
chore. This is not in keeping with an other- 
wise clearly defined strategy of making 
Enrich a tool for the unsophisticated end 
user. 

Another unreasonable limitation: En- 
rich will not allow you to sort on a number 
field in descending order. At some point in 
most users’ relationship with the program, 
this refusal is bound to frustrate. 

Enrich’s lack of any programming ca- 
pability precludes the development of a 
complicated application, but the product 








was not designed with that use in mind. As 
a low-priced tool for the low-key end user, 
it is a valuable, easy-to-master tool. If you 
expect your needs to grow beyond the ba- 
sics, however, Enrich will be a source of 
disappointment.—Kate Emery 


Files & Folders 


Looking for an inexpensive database pro- 
gram with a slick user interface—one 
that’s powerful and fast, has relational ca- 
pabilities, and has been around long 
enough to prove its worth in the market- 
place? If so, take a good look at Files & 
Folders, Version 1.17, from Starcom 
Computer Corp. In a nutshell, F & F is an 
intelligent, electronic filing cabinet. It is 
not programmable, but it offers some pow- 
erful data validation, math, and relational 
functions as well as password protection at 
the file level. 

To install F & F on a hard disk, copy 
the Program disk and, optionally, the Tu- 
torial disk to the hard drive. The first time 
F & F starts up, it prompts you for the type 
of monitor you'll be using and the location 
of the key disk (if needed). The copy-pro- 
tected version uses the Program disk as a 
key disk, which has to be in Drive A: or B: 
whenever you start up the program. For an 
additional $35, the copy-protected F & F 
can be exchanged for a non-copy-protect- 
ed version, provided your registration card 
has been sent in. 

F & F comes with an on-disk tutorial as 
well as a **Getting Started”’ tutorial section 
in the manual, both tutorials give a clear 
understanding of the program's basic func- 
tions. The on-disk tutorial can be run inter- 
actively or automatically as a demo. 


All F & F commands and menus are ac- | 


cessed via function keys F] through F8, 
with a different menu displayed at the bot- 
tom of the screen for each level of the pro- 
gram. During program execution, keys 
that aren’t used for the current menu 
choice are disabled—a nice touch for nov- 
ice computer users and those of us who 
make a habit of pressing the wrong keys. 
F8 invokes one of many context-sensi- 
tive help screens. These explain the overall 


| function of the current menu and briefly 


define each selection available from this 
menu. A page number supplied on each 
help screen cross-references the manual. 








And for additional help, Starcom offers 
unlimited free technical support to all F & 
F users. However, there is no toll-free 
number. 


PROGRAM PROCEDURES _ Data files 
in F & F are set up in **folders’” that con- 
tain *‘boxes’’ (fields) and ‘‘labels’’ (field 
prompts). Each folder contains one data 
file, and up to 30 folders can exist in one 
“‘eabinet’’ (directory). 

F & F uses the concept of “picture pro- 
gramming,’’ whereby all the fields for a 
data file are painted on a data entry screen. 
Setting up a database definition is easy. 
Boxes, representing fields, are placed on 
the entry screen, given names, and as- 
signed data types. Math equations can be 
set up for numeric fields, and text addition 
equations (concatenation) can be per- 
formed on text fields. F & F lets you test 
the equations with sample data before sav- 
ing them in the folder definition. 

Sort-key fields (indexes) can be created 
for each field while you are defining the 
database structure. These fields provide a 
fast and efficient method of searching for 
records and are also used to link separate 
databases. F & F sets up a binary tree for 
each sort-key field, so, unlike index files in 


EL sel 


| 


Files & Folders, 
Version 1.17 
Starcom Computer 
Corp. 
22121 17th Ave. SE 
Olymptc Big . #110 
Bothell, WA 98021 
{206) 486-6464 
List Price: Copy-protected version, $295; 
non-copy-protected version, $35 extra, plus 
registration. 
Requires: 256K RAM, two floppy disk 
drives or hard disk drive, IBM PC or compat- 
ible. DOS 2.0 or later. 
In Short: This ts an inexpensive relational 
database with a flashy user interface, power- 
ful data validation and math functions, and 
flexible reporting capabilities. Binary sort 
trees ullow fast and efficient retneval of data, 
but they can lead to hinutations in database 
size and importing speed. Copy protected 
(non-copy- protected versions available). 
CIRCLE 684 ON READER SERVICE CARD 
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or Relational Databases: Summary of Features 


. (Products listed in ascending price order) 




















Superbase 
$149 95 (with Xisleve a. 
GEM), $245 00 
$9995 (plus Files & a Universal! 
Cornerstone Goldetebese {without Enrish $245.00 Folders Nulsbell Plus Powerfase base Sis 
ry-vered-) 0 iy 4 $9995 $149.95, GEM) —_—— $199.00 for Btrieve) $295 00 $295 00 $349.00 $395.00 
lnstalled program size (kilobytes) 242 654 166 166 1,694 349 425 13,000 818 
Mie. no. of pragram files 2 2 3 1 8 3 1 23 2 
Size ol e 5,000-record file (kilobytes) 694 570 1,050 1,050 745 M9 1,050 990 624 
Flold size (bytes) 4,000 80 255 200 256 78 Unlimited 80 80 
Fleids per record 158 300 Unlimited 300 256 125 Unlimited 64 Uslimited 
Fields per databese 18,960 300 Unlimited 3,600 256 375 Unlimited Unlimited Unlimited 
Record size (bytes) 3,800 16,000 Unlimited 4,096 Unlimited 1,404 Unlimited 1,600 Unlimited 
_ Records per data file 32,700 Unlimited Unlimited Unlimited Unlimited 65,000 Unlimited 65,534 Unlimited 
No. of date files per detabase 120 1 999 12 Unlimited 3 1 64 Uelimiled 
DATA FIELD TYPES AND 
MAXIMUM SIZES — — — 
Characters flelds @ (255 bytes) @ (80 bytes) @(255bytes) @ (2001 bytes} @ (1 byte) @ (78 bytes) e (Unlimited) @ (80 bytes) @ (80 bytes) 
Long text tlelds @ (4,000 bytes} Oo oO oO fo) @ (Unlimited) O fo) 
Nomeric tleids @ (25S bytes) @ (16 bytes) @ (13 bytes) @(iSbytes) SH (Sbytes) (78 bytes) @ (100 bytes) (iS bytes} @ (80 bytes} 
Currency flelds @ (255 bytes) O @ (13 bytes} O@(iSbyies) OM (2bytes} O oO @ (17 bytes} @ (80 bytes) 
Deta fields @ (255 bytes} @(Sbytes} SP Gbytes) SH (2bytesy) SH (Abytes) SD (idbytes) GH (i bytes) SB (iObytes) @ (8 bytes} 
Time fletds @ (255 bytes) @ (10 bytes) O @(2bytes} O@(ddyies) O(Sbytes) O @(sbytes) OO 
Booleae fields @ (255 bytes) O 1?) ie] @(ibdyte) Si(tbyts) O @(3bytes!) 0 
Other fielda oO o @ (TK bytes) O oO @ (78 bytes} © (250 bytes) O @ (80 bytes) 
| DATA FIELDATTRIBUTES __| FIELD ATTRIBUTES . 2 — a 
Tests for valld data renges e e e e fo) e e e e 
{automatic) (user-defined) (user-defined) (user-defined) (user-defined) (automatic) (user-defined) (user-defined) 
Provides defacfi values e e e e e (9) e e fe) 
Checks for spesific velees e e e e oO e e oO e 
(user-delined} (user-defined} (user-defined) (user-defined) (usar-defined} (automatic) (user-defined) 
Verifies data vie o lookep table e e oO e 6) e e e e 
Providas eutomatis date entry from oO ©) oO e oO e e e e 
fookop tebia (user-defined) (user-defined) (user-defined) (user-defined } (user-defined) 
Doeble-entry veritication (eo) e e (eo) (eo) e (eo) (@)} ce) 
(user-defined ) (user-defined) (user-delined) 
Reqoltres ell tlelds to be tithed e e e e oO @ e e e 
(user-detined) (user-defined) (user-defined) (user-defined) (user-defined) (automatic) {user-defined} (user-defined) 
Offers “forced eppercase” optice oO o o e e oO e oO 
(user-defined) (user-defined) (user-defined) 
Converts dale formats e e oO oO oO a] ce) oO e 
(automatic) (user: defined) (automatic) 
incremects tlelds e e Oo e oO e ie) ie) @ 
(user-definad) (user-defined) (user-defined) (user-defined) (user-defined) 
Ueigee fields e e e e Oo e e e e 
(user-defined) (user-detined) (automatic) (user-defined) {user-defined} (automatc} (user-defined) (user-defined) 
Fised valoes for data eotry fields e e e e o e e (e) oO 
(user-defined) (user-defined) (user-defined) (user-defined) (user-defined) (user-defined) 
Calculeled fields oe entry ssrece e e e e 6) e e e e 
Cerryover from previoes resord e ce) °o Oo ce) e e e e 
(user-defined) (user-defined} (automatic) {user-defined} (user-defined) 
Error handileg e oO oO @ @ e e e 
(automatic) (automatic) (sutomatec) {automatic} (automatic) {automatic} 
Deta dictionery/catalog e e e oO e oO oO e e 
(user-definad) (user-defined) (user-defined) (automatic) (automatic) (user-defined) 


__" —Indicatos Editor's Choices @—Yes O—No N/A*—Not apphcable: program doos not have this feature 
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Seperbese 























$149.95 (with Xtrleve e. 
peal pee Files & a7 Universel 
Cornorstone Goldetebese (wrhout Enrich $245.00 Folders Notshell Ples PowerBase base Sis 
$9995 $149.95 GEM) $199.00 tor Btrieve) $29500 $29500 $349.00 $395.00 
oF e i) oO cal ® oO ® ® e 
OBF e C ® C e ® 
PFS ® \ C f ® 
SDF i) ¢ ® e e ® i) 
SYLK oO C Oo ¢ oO 1@} e oO 
WKS ® e ® ( 
ASCII ® e e e ® e ® e 
User-detined e ® e u e ® 2) e 
| DATA MANIPULATION a = 
Mox. no. ot indexing tlelds Untimited 20 Untimiled 23 20 25 Unlimited 6 5 
Mex. no. of compoend Indexes None 80 None 5 20 78 Unlimited None 5 
Unignn indox volun a) (a o LD, > O a) Oo e 
Respeelfy Indexed llelds ® e i) e e ® e ® e 
Aetometic index malntenence e e e e e e e e 
Respeclfy ftie definition e e e e e e e e @ 
Meltipie record dnietions e e i) ® ® e e i) 
Multiple record epdetes e e e e e ) ¢ i) e 
Meth epdetes oO e e e ® O @) e i) 
Toxt npdntns ® e e ’ ® ¢ ® ® 
No. of view tables 1 None None None 255 None Uniimited None Unlimited 
No. of join tebles None None None None 8 None None 10 Uniimited 
No. of onion tnbies None None None None None None None 10 Untimited 
No. of eppend febles None None None None None 2 1 2 Unlimited 
Mox. no. of open defa files 6 1 5 12 None 3 1 10 12 
Permenent e C oO e oO ® e Oo e 
Temporery (tor deration of commend) e e e ® e ® i¢ 
Sorts on eny finid e e e ® e e e C e 
Sorts on indexed field enly W) e pe a (7) < ® 
No. ef fields sorted et once Unlimited = = 20 Uniimited = 5 20 76 Unlimited N/A‘ 5 
——s 
First occerrences oO oO e e a ® e ® ® 
Alf occerrences e e e ® e ® e e e 
Meltiple flelds (mes. no.) e ® e @ (20) is us e (65) 
(Untimited) (Untimited) (Unlimited) (300 characters} 
Cese-sensitive oO @ e € e @] C ia) € 
Whole word « e ® e e ( 
Volue or cheracter renge e e ® ® ® e ® ® 
Wildcerd or string segment i) ® e e ® e 
Noll choractor seerch e ® ! t e ® 
Boolonn e e ® e e ® e ® 
Compoend Boolnen e oO ® U ® e ® e e 





1.” —Indicates Editors Choice @—Yes O—No N/A‘—Not applicable program does not have this feature 
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3 Relational Databases: Summary of Features 
i . . (Products listed in ascending pnce order) 








Superbese 
$149 95 (with Xtrieve 
GEM), $245.00 “a 
$99.95 (plus Files & a Univsrsst 
Cornerstone Geidutubuse (without Enrich $245.00 Foidurs Nutshelt Pius Power Base bese Six 
$99.95 $149 95 GEM) $199 00 lor Btineve) $29500  $29500  $34900 $39500 
Overy by exempie i © a f e e 
Query by torms e e { e { e e 
Muitipie tite eccess e e e e e 
Query editsr sepport e 
Stored qusriss e e e e e ! ) e e 
. 
Dets arithmstic e e e e e e e 
Time arithmetic e e e 
Arithmetic tenctions e e e e e e e e 
Exponsntisi tenctions e e e e e 
Trigometric tenctions e 
Financtsi functions e 
Aggregete functions 
Totals e e e e e e e e e 
Subtotais e e e e e e e e e 
Average e e e@ e e e e e e 
Count e e e e e e e e e 
Maximum e e e 
Minimum e e e 
Other e “) e e 


Stundurd deviution 
Vertence 


COMMAND STRATEGY 


Stetic menus 
Dynamic menus 
Typsd commands 
Sepport moese 
/macros CU 
Automutic recording {@} ¢ e 
Keystroke macro ¢ 1@) e —% e 
Macre iunguuge Oo e < ( e u 


No. of screens psr tiis 1 10 Unlimited 1 1 1 Unlimited 1 Uniimitod 
No. of tttes per screen 1 1 1 12 8 3 1 ilies 12 
Screen detinition 

Peinting e e @) e is) e e e e 


Coordinetes specitication 
Automstic treld-nams piscsmsnt e O e ) 


ee 
a 
Ce 














“y"—indicates Editor's Choce @—Yes O—No N/A‘—Not applicable. program does not have this feature 
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Superbese 


































$149.95 (with Xtrieve 4 
GEM). 45.00 be 
$99 a a Flies & & Universat 
Coreerstoee Goldatabase (without Eerich $245.00 Folders Nutshell Plus PowarBese base Six 
OUTPUT FACILITIES $99.95 $149 95 GEM) $199 00 tor Btrieve) $295.00 $295.00 $349.00 $395 00 
Multiple file reports NAS Uelimited 3 5 8 3 Unitmnited 5 Unlimited 
Page breaks e e e e e e e e 
Breeks whee lields chaege e e e e e e e e 
Report detinitioe method 
Pareting e e e e e e 
Forms duplication e e e e e 
Automatic e e e e e e 
Predefined mailing labels e e e 
Stored report detinitions e e e e e e e e 
Line-besed e e e e e e ¢ 
Form-besed e e e e e e e 
Custom e e i) e j e e e e 
DOS SUPPORT - 
Chaega detault directory e e e e e e 
Access from another directory e R e e e ) 
Pesswords tor databases , e e e e e e 
Pesswords tor tiles e e e e e ) U 
SPECIAL FEATURES 
Application generetor e e 
Meeu geeerator e } e v 
USER SUPPORT : _ =. 
Cost of tetephone support Free Free Free Free S200/year = Free Free Free 30 days. 
Free, thee 
$150/year 
Autometic oe liee hetp e e e e e e e e 
Tutorial e e e e e 
Prompt messages e e e e e 





°C ——Indicates Editors Choice @—Yes ©O—No N’A’—Nol applicable program does nol have this feature 
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Now that theres an IRMA 
put your old ideas about m 


PC Coordinators have been debating the madeIRMA"the PC-to-mainframe industry 
viability of Macintosh-to-mainframelinks fora standard has come to the Macintosh II"and 
couple of years now. With opinions varying Macintosh SE™ 


from impeccable to impossible. How does that help you? Well, MacIRMA 
But no matter what ideas you might have can support the DCA and IBM’ mainframe 
on the subject, they are now old ideas. file transfer software that you probably 


Because DCA has introduced MacIRMA” _ already have installed in TSO,CMS and CICS 
And all the reliability and ease of use that —_ environments. Allowing you to actually offer 


DCA ts a registered trademark and MacIRMA and IRMA are trademarks of Digital Communications Associates, Inc. Macintosh, Macintosh SE, Macintosh 1, Switcher and Mulbfinder 








yr the Macintosh, you can 
in their place. 


It works with a“mouse” pull-down menus, is 
compatible with Switcher” and Multifinder ™ 
programs, and supports “copy-and-paste” to 


your users a choice of either Macintosh 
or IBM microcomputers while maintaining 
consistent 3270 connectivity. 

And you can offer the same training and 
support to each of them regardless of which 
microcomputer they choose. 

t's more, MacIRMA‘s 3270 emulation 
software is a true Macintosh application. 
registered traden 


incorporate ame data into word 
PRS see ot spreadsheets. 

And that’ just for starters. For the whole 
story, call DCA, toll-free, at : 
1-800-24HIRMA  ext.518. at 


trademark of International Business Machines Corp ©1987 Digttal Communicahons Associates, Inc, All rights reserved. 
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many other database programs, the sort 
keys are always maintained. You must be 
sure, however, to create all your sort keys 
when you set up your database; otherwise, 
you’ ll have to revise the folder and transfer 
all the records from the old copy to the new 
copy in order to build a new sort key (bina- 
ry tree). 

Data can be output using a List & Sort 
command that lets you list any fields and 
any records, using specified criteria, to a 
workspace area in RAM. Once the fields 
are in the workspace, you can add or delete 
rows; sort the data; add breaks on fields; 
insert subtotals, totals, and calculations; 
and print the data to a file or to a printer. 
But if you're dealing with a large data file 
and the records won’t fit in the workspace, 
you also can create a customized report. 
The report writer allows you to include a 
report header, page headers and footers, 
up to five levels of breaks, and a report 
summary. Unlike List & Sort, a report def- 
inition can be saved and printed at any 
time. 

Besides single-file functions, F & F 
provides Remote Folder Functions that al- 
low you to link up to three databases rela- 
tionally by a common sort key. Remote 
Folder Functions enable you to search for 
records in different remote folders and to 
save data to and from them. Completely 
automatic, these functions are saved with 
the database definition—which makes 
managing a relational system extremely 
easy, since you don’t have to worry about 
opening other folders for remote updates 
or even multiple-file lists and reports. 

Password security is allowed at the da- 
tabase (folder) level. Users can be given 
Save, Write, or Revise access to folders. 


SIZEANDSPEED F & F is remarkably 
fast. Of course, the binary-tree sorting 
method contributes to the speed of data re- 
trieval, but you’ll also notice that screen 
updates are unusually speedy. This is be- 
cause the program writes directly to video 
RAM, bypassing DOS along the way. 
Data is updated in real-time mode, and 
there are no preliminary steps involved; in 
other words, what you see on the screen is 
what’s stored in the data file. 

A couple of things to watch out for 
when creating database structures are the 
size of the sort-key fields and the number 











of keys. These two factors directly affect 
the maximum number of records allowed 
in a folder and the speed with which data 
can be imported to a folder. The larger the 
binary tree files are, the fewer records can 
fit in a database and the slower the records 
can be read into a folder. If you have be- 
tween 20 and 25 characters combined in 
the sort keys, forexample, you will be able 
to enter only between 20,000 and 30,000 
records. 

F & F isa flexible and easy-to-use rela- 
tional database manager, with many pow- 
erful functions available without the hassle 
of complicated commands and routines. 
These benefits make the program ideal for 
end users and for anyone who wants to stay 
away from programming. 

—Greg Alwang 


Goldatabase 


Goldatabase, from Goldata Computer 
Services, stands out as a simple-to-use, 
menu-driven database with some ad- 
vanced data management features. But 
several shortcomings, however minor, 
keep it from proving a leader in its class. 

Although Goldatabase can be run from 
floppies, a hard disk is recommended for 
best performance. Installation is a snap: 
you simply execute a batch file that copies 
your program files to the hard disk. To 
keep things simple, the program doesn’t 
require changes to your CONFIG.SYS 
file. 

Goldatabase merges the creation of the 
database and that of the data entry screen 
into one process. At the blank Screen Defi- 
nition screen, you simply paint your input 
form as you would like it to appear. By en- 
tering certain characters (# = numeric, % 
= character, and so on), you define the lo- 
cation and the field type. Typing 
&&&&&&&E&, for instance, will create a 
date field at that location on the input 
screen. 

Goldatabase allows for numeric, inte- 
ger, character, date, and calculated fields. 
Since you can have up to ten screens per 
database, a field can be defined as display- 
only in case you want to display the same 
field at the top of each screen. 

To spruce up the data entry screens, 
Goldatabase makes it fairly simple to draw 
single- and double-lined boxes around part 





of the screen or all of it, if you like. 

Any field you create can be defined as 
keyed, for fast access, or mandatory (to re- 
quire a value to be input). You can define 
further edit criteria to be enforced during 
data entry, including range checks and list 
verification. You can also create a lookup 
verification of a field in another database. 
Product numbers entered on your sales or- 
der screen, for example, could be verified 
against your inventory file. To perform 
this verification you must have matching 
field values (such as product numbers) in 
each database. It was frustrating, howev- 
er, to be unable to display data from anoth- 
er database on my current screen without 
actually adding that data to my current da- 
tabase. 


DATA MANAGEMENT The Manage 
Database module of Goldatabase is where 
the action is. Here you perform your data 
input, searching, printing, and data export- 
ing. From a command line, you can enter 
one of 23 commands to perform the opera- 
tion you desire; to save some typing, the 
ten most commonly used commands are 
available through the function keys. 
Goldatabase displays the command as- 
sociated with each function key on the last 
line of the display. As you are learning the 
commands, you may want to use the pro- 
gram’s help function: type Fl and you'll 
see a point-and-shoot type menu of all the 
available commands. As you select a 
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Goldatabase, 
SOLDATAbese Version 6.0 

Goldata Computer 

Services Inc 
Datobare wonagement 2 Bryn Mawr Ave. 


Bryn Mawr, PA 19010 

(215) 525-1036 

List Price: $149.95 
Requires: 192K RAM, two disk drives (hard 
disk recommended), 1BM PC or compatible. 
DOS 2.0 or later. ' 
In Short: A low-cost, easy-to-use database 
with good data management features and 3 
strong report writer, although weak docu- 
mentation and an unsephisticated editor hold 
this product back. Not copy protected 
CIRCLE 683 ON READER SERVICE CARD. 
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De Benchmark Tests: 
TABS] Relational Databases 


elational databases are expected to be 

more robust than their flat-file counter- 
parts. They should be able to handle larger 
files and be more sophisticated in the way 
they go about it. For this reason, PC Labs 
developed a suite of tests to measure their 
strength while manipulating a 50,000-record 
file. None of the programs reviewed here, 
however, could perform those tests. The pro- 
grams either were unable to import the 
50,000-record file within the allotted 3 hours 
or, once the file was imported, were unable 
to perform any other tests within the 3 hours 
allotted for each. In fact, Xtrieve took almost 
8 hours to import the 50,000-record test file, 
and Nutshell Pius took more than 10 hours. 

In examining the results reported here (for 

tests on smaller files), you should con- 
sider that good programming in a relational 
database should result in a product that 
manipulates records more quickly as the 
size of the data file increases. A given test 
should not take 10 times as long to process 
5,000 records as it takes for 500 records. 
Cornerstone, for example, performed well on 
the Delete and Index test, where it took no 
more time with 5,000 records than with 500 
records. But on the same test, Universal 
base Six took 285 times as long to process 
the 5,000-record file as it did for the 500- 
record file. 


Performance Times 
(Times given in seconds) 
Universal bese 
Enrich 
Files & Folders 


5. 


PC MAGAZINE @ 


The import test measures how quickly the database can 
import an ASCH file (of either fowed-field length or comma- 
delimited format) with an index on the first field. We included 
the indexing portion of the test to avoid penalizing programs 
that automatically index the first field during the data con- 
version Some programs required a two-step process for 
this test: an import followed by indexing. 

The Extract test measures the time it takes the program 
to extract two fiekis from the database and send them toa 
RAMdisk oF to the screen. As part of the procedura, the 
D@MS was also required io sort on one of the fields and 
select fields that matched one specified critenon. We out- 
Putted the file to a RAMdrisk of to the screen to eliminate 
printer performance es a factor in the timed resuits. 

The Sort test measures the time it takes for the package 
to sort the files on an unindexed field in ascending order 

The Two-Table Report test generates a report for those 
tecords whose “year” field is equal to 1968 or 1989 The 
report is made up of 10 fields and is sorted (in ascending 
and descending order} on 2 of those fleids. The test caicu- 
lates a subtotal and a total at each breakpoint and a grand 


Import 


Relative Timea 
(PowerBase = 100) 


173 


total at the and of the report. The resulting file is sent to a 
RAMdisk. 


‘Tho Search teat measures the time it takes to locate the 
first record that satisfies two cntena (make = Fendt and 
model = coupe). 

The Text Update test measures the time necessary to 
search for and replace a specified text field. 

The Detete and index test measures the time required to 
femove two colurnns (Units and SellPrice) trom a Product 
table created for this task, and then to reindex the file. 

The Pack Rebuild test refiects the time 
disk space lost during the Delete and index test and rebuild- 
ing the index keys. Some programs automatically pack and 
rebuild the database atter deleting and indexing, for these 
programs, no results are listed 

The Project Sales Table test measures the time taken to 
project four fiekis—Tran — No, Units, SellPrice, and Tran- 
Oate—from the test database into a new table or database, 
and then to index the first field. Some prices wore listed es 
$0.00, only those records for which the SellPrice was 
greater than that amount were projected. 





APRIL26,1988 





B RELATIONAL DATABASES 


f:73 Benchmark Tests: 
=; Relational Databases 967 






Extract 


Relative Times 
(PowerBase = 100) 


ar, 






Performance Times Extract 
(Times grven in seconds) 500 records records 









1,657.00 


a 2°98 3 


oN 


Relative Times 
(PowerBase = 100) 


Performance Times _» sort. 2.2 
(Times given in seconds) 500 records 5,000 records 
Universal have Six 101.51 ‘ 1,511.61 
Enrich 84.00 880.40 
Files & Folders 64.80 742.00 
PowsrBsse J 6.000 642.00 
| _ Superbase 30.22 304.00 
Cornerstone 21.00 226.00 
| Goldatabase ie F..2000 Ss 448.00 
Xtrieve 18.67 194.65 
Natsheil Plus 13.10 150.40 
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Two-Table Report 


Relative Times 
(PowerBase = 100) 


























Performance Times Two-Table Report 
{Times given in seconds) 500 records 5,000 records 
“Universal bese Six 60.72 1,011.43 
Earich NAS NWA" 
Filaa & Folders 4030 387.00 
PowerBase 57.00 643.00 
Suparbasa 14.70 124.00 
Comersioae 210.00 1,407.00 
Goldatabaas wat wat 
Xtrieve wat wat 
Nutshell Piua 57.80 269.75 


WN/A*——Not applicable: program was unable to complete this test within the allotted time 
WAt—Not applicable. program does nat have this feature 





Search 


Relative Times 
(PowerBase = 100) 





856 





























Performance Times Search 

(Times gren in seconds) 500 records 5,000 records in 
Ualversal hase Six 17.12 241.84 
Earich 4.00 23.00 400 
Fliaa & Folders 2.00 12.80 
PowarB8aaa 2.00 5.00 ao 
Suparbase 450 115 00 200 
Comerstosa 600 46.00 
Goldatebese 800 74.00 _ 100 
Xtrieve 10.72 95.93 rs 4 
Nutshell Plua 1.20 10.20 al Ley 

s Rr 


(continues) 
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> 3 Benchmark Tests: re 
iiig Relational Databases 


Text Update 


Relative Times 
(PowerBase = 100) 


(Times given in seconds) 500 records 5,000 records 





Universal hase Six 53.81 ae 

Enrich wat wat 400 
Files & Folders wat Nat % 
Powerfase 14, .00 

Suporbase 7.20 60.00 200 
Comerstons 17.00 77.00 é, 
Goldatabese 2.00 

Xtrieve wat wat & o 
Wutsholt Phos 8.30 151.70 ros %® 


Delete and Index 


Reiative Times 
{(PowerBase = 100) 







Performance Times Delete and Index 
(Times given in seconds) 500 records 5,000 records 







Enrich 33.00 256.00 
1,417.00 
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500 
Performance Times Pack/Rebuild 
(Times given in seconds) 500 records 5,000 records Se 
Universe! bese Sis Nat wat 400 
Enrich twat NAT 
Files & Folders 57.00 622.00 au 
PowerBese 13.00 110.00 100 
Superbese Ww 168 00 
Cornerstone 100.00 352.00 
Goldetebese Nat wat Cg 
we 
Xirieve N/AY NWA’ roa 
x 
Nutshell Plus 13.87 287.20 se e 
N/A'—Not applicable. program was unable fo complete this test within the allotted time < 
/A'—Not applicable. program does not have thts feature 
N/A*—Not applicable rebuild ts an automat function, not a timeabla command-based function 
Project Sales Table 
Relative Times 


{PowerBase 100) 




















Pertormance Times Project Sales Table 
{Times given in seconds) 500 records 5,000 records 
_Universel bese Six 102.26 1,666 42 
Enrich wat WAT 
Files & Folders 37.90 375.00 
PowerBese 87.00 911.00 
Superbase 20.71 299.00 
Cornerstone 98.00 873.00 
Goldetebese wat wa! 
Xtrieve 115.15 625.72 
Nutsheli Plus NAT Wat 





WWA'—Not applicabla’ program does not have this featura. 
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Pack/Rebuild 


Relative Times 
PowarBase - 100) 
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That's what PC 


“YOU 

Magazine had 

HAVE A to say about 
PC-File+, 

TREAT and now this 

COMIN powerful 


7 data- 
base 
program is even better: NEW1 
Graphs to help you make your 
point. Includes: pie, bar, line, 
scatter, and smoothed average. 
NEW! 8087/80287 math 
coprocessor support for light- 
ning fast operation. NEW! 
Expanded record and field 
lengths hold more data. 

With PC-File+ version 2.0 
you get these and 26 other 
additions to the database that is 
already the favorite of over 
half-a-million users. 

Why do people like PC-File+ 
so much? It's affordable (just 
$69.95). Technical support is 
excellent (just call). And its fea- 
tures (on-line help, 10 sort lev- 
els, labeling, and mail merge, 
just to name a few) rival those 
of products that cost 5 times 
as much. 

So treat yourself and give PC- 
File+ a try today. Call 
1.800.JBUTTON for the name 
of the dealer nearest you. (In 
WA: 206.454.0479.) 

PC-File+. Just $69.95 for a 
product that should cost 
hundreds. 


“Affordable, high perform- 
ance software is possible. All 
it takes is true commitment to 
customers." —Jim Button 


ButtanWare 


@uttonWare, inc. 
PO Box 5786, 







Bellevue, WA 


4 Pa 206 4840479 
5 
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menu choice, the help function walks you 
through the options available for that com- 
mand. 

Searching for information in the data- 
base can be performed in two ways. For 
novices, Goldatabase provides a query- 
by-forms option, much like that of 
PFS:File. For experienced users, a Find 
command can be entered on the command 
line. Either search method can perform 
equal-to, less-than and greater-than que- 
Ties as well as substring searches using the 
Contains option. 

Compound searches using the Find 
command are performed in multiple steps. 
For example, to search a database for 
“name = Smith AND city = Boston,” 
you would enter a Find command that 
searches for Smith. Goldatabase creates a 
selection set consisting of only those re- 
cords found in the search. Your second 
Find command will search only the re- 
cords found in the selection set—not the 
entire database. Though the actual retriev- 
al time is impressive with this method, you 
do spend additional time entering two Find 
commands instead of one. 


REPORT CREATION Creating reports 
in Goldatabase is virtually painless. Like 
the input screens, reports are created by 
painting the image of a report on the 
screen. Fields included on the report can 
be from the current database or ‘‘mapped”’ 
in from another database. Unfortunately, 
you are not able to perform any calcula- 
tions on fields mapped from secondary da- 


tabases. Reports can be outputted to the | 


screen, printer, or text file. Much to my 
frustration, however, I was unable to 
freeze output being sent to the screen. 
(Even Ctrl-S didn’t work!) 

In addition to the report function, Gol- 
database provides a form module where 
you can quickly design forms for output. 
This facility is extremely useful for creat- 
ing form letters with fields from your data- 
base inserted into the proper locations. 
One problem lies in the editor provided for 
creating your letter, which contains few 
basic word processing capabilities such as 
word wrap. For more-graphically-oriented 
forms, you can draw boxes around sec- 
tions of text or include other graphics in the 
document. 

The documentation is short and 





sweet—perhaps too short. Goldatabase 
Uses very few examples and practically no 
screen layouts or graphics to assist in ex- 
plaining functions. A tutorial disk walks 
the new user through the basic database 
functions. 

Goldatabase is for users who do not 
want to spend a lifetime learning a com- 
plex database. For $149.95, Goldatabase 
contains a lot of functionality for your dol- 
lar. If you can live with some minor short- 
comings, you're likely to be pleased. 
—T.J. White 


Nutshell Plus 

Nutshell Plus is the latest addition to Na- 
shoba Systems’ line of relational data- 
bases. But it’s more than just an enhance- 
ment of Nutshell—Nutshell Plus packs 
quite a few features of its own into a small 
package. 

Nutshell Plus is shipped with a program 
disk, utilities disk, and a tutorial. You can 
run it from the program disk, or you can 
create a subdirectory and copy the floppy 
disks onto your hard disk. The hands-on 
tutorial gives you a good overview of the 
package. 

In the first screen, the program requests 
the name of a file to open; only one file can 
be open at a time. Once you’ve entered the 
name, Nutshell Plus moves to the working 
screen, which has two lines at the top for 
status information and two at the bottom 


ia 
ris 
thd FACT FILE 


Nutshetl Plus, 
Version 1.0 
Nashoba Systems Inc. 
175 Sudbury Rd. 
Concord, MA 01742 
(617) 881-7404 
List Price: $295 
Requires: 384K RAM, 
one disk drive (two floppy disk drives or hard 
disk recommended), IBM PC or compatible 
or IBM PS/2, DOS 2.0 of later. Package in- 
cludes both 5%4- and 32-inch disks. 
In Short: A simple relational database with 
file linking, sorting, and flexible layouts for 
screen design and report generation. Not 
copy protected. 
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DATASHIELD. . .YOUR FIRST LINE OF PROTECTION 


$100 SURGE SUPPRESSOR 
The Datashield $100 was selected as PC 
Magazine's Editor's Choice on May 27, 
1986. With powerful three-stage protec- 
tion, gas tube technology, and super 

line filtering, e S100 is the best 
choice for protecting sensitive equipment 


from voltage surges, spikes, and line noise. 


After loss of power you are protected 

from massive surges, which occur swunag 
restoration, with the “ 

reset” switch. The Datashield $100 100 also 

protects against reverse polarity in your 

utility outlet and brownouts and 


voltage sags with audible and visual alarms. 


Call tor your tree 
Datashield power 
protection pack 
and find out why 
Datashleid is 
your best choice 
ur power 


for all 
protection needs 
— surge suppres- 
sion, UPS, SPS. 


408-438-0946 





a 


TURBO 2 STANDBY POWER SOURCE 
Datashield expands its broad line of standby 
bowel sources (SPS) by introducing our 
second generation Turbo 2 family. The Turbo 
2/300, 450, and 625 provide advanced 
features, high technology, and w 

reliability. At 300, ‘5. and 635 volt amps 
of output power, the Turbo 2 family is 
designed to support the PC, XT, AT, PS/2 
30-80, Compaq 286, 386, and the Macintosh 
SE or Il applications, Under one millisecond 
transfer time, rapid battery recharge (four 
hours), self test, site wiring diagnostics, 
complete battery protection, and remote 
interface are features designed to meet 
the critical standards for today’s advanced 
computers and LAN applications. 


The Turbo 2 is designed to fit into the au- 
tomated office or laboratory environment. 
The tower and small footprint 
add a fd ato gd taste es tech- 
nical superiority. Datshid manufactures 
ten SPS models ranging in power from 
200 watts to 1500 watts. 


“CRN gives Datashield the highest overall 
rating “Resellers Choice” for its UPS and 
Surge Protection Products. 


CIRCLE 103 ON READER SERVICE CARD 





$400/SS700 SOLID STATE 
UNINTERRUPTIBLE POWER SOURCE 
Datashield continues its technological 
leadership with the SS400 and S700 
uninterruptible power sources (UPS) 

— the first flat pack, ultra lightweight, 
true on-line UPS that fits conveniently 
between the CPU and monitor. 


By replacing heavy, costly transformers 
with solid state switching technology, our 
engineers have reduced the size, weight, 
and expense of an on-line UPS, while 
actually improving its performance. The 
$$400 and SS700 deliver 400 and 700 volt 
amps of regulated UPS power. Quiet 
Operation, site wiring, diagnostics, rapid 
battery recharge (2 hours), tight output reg- 
make the SS400 and SS700 the perfect 
choice for complete power protection. 


‘DataShield” 


PTI Industries * 269 Mt. Hermon Rd. 
Scotts Valley, CA 95066-4029 
408-438-0946 © Fax: 408-438-0967 











SAID YOU CAN'T TAKE 


IT WITH YOU DIDNT 
BUY BERNOULLI. 


Now you can transport your data safely in a briefcase or the palm of 
your hand. Durable Bernoulli 10MB and 20MB removable Disk Cartridges 
make iteasy. And Bernoulli Box* subsystems are PC" PS/2"* Micro Channel™ 
and Apple® Macintosh™ compatible and available in handy 514" and 8" 
sizes. For more information contact your lomega & 
Authorized dealer, or call 1-800-441-4646." { FU = ¥ 
—_= 


Never ending storage 





PC PS/2 and Micro Channel are trademarks of 18M Corporation Apple «s a registered trademark of and 
Macintosh is a vademark licensed to, Apple Computer Int ‘in Utah ceil 1-600-022+3131 
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™ 


EASYLEDGER 


from 


™ 


EASYWARE 


™ 


A dBASE II! GENERAL LEDGER SYSTEM 


USER FRIENDLY, MODIFIABLE, AND PRICED RIGHT 
WILL OPERATE ON ANY dBASE Ill COMPATIBLE HARDWARE 


ONLY $ 199.00, $ 299.00 WITH SUPPORT 
FOR INFORMATION PLEASE CALL 
(313) 732-1922 


dBase lit 1s a trademark of Ashton-Tate Corp. 
Easyware & Easyledger are trademarks of Easyware, Inc. 
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for commands, menus, and messages. The 
rest of the screen serves as a work area. 

Much as in Lotus /-2-3, menus are ar- 
ranged in tiers. You use them in one of two 
ways: you can use an Alt-key and the first 
letter of the choice, or you can type F2, se- 
lect the choice with Tab or cursor keys, 
and hit Return to execute the command. 
Anescape at any menu level returns you to 
the next higher level. 

You set up your entry fields using the 
Define command and specifying the field 
name along with one of five field types. 
Besides dates, numbers, and text fields, 
you can create calculation fields or sum- 
mary fields that total one field for the entire 
database. You can also assign verification 
ranges, lists, and limits to any field. When 
the definitions are complete, Nutshell Plus 
creates an entry screen for adding and 
changing records with the Add and Modify 
functions. The Tab key moves you from 
field to field, and F10 or the big Plus key 
saves your records. 

The power of Nutshell Plus lies in its 
ability to create and modify screen and re- 
port layouts easily. You can quickly add a 
field to a screen layout with the Include 
function, change the description, and 
move the field around the screen with cur- 
sor keys. Each field can be linked to fields 
in another file, allowing you to verify data 
as you enter it. You can place text any- 
where on the screen and move smoothly 
from one layout to the next. 

Report layouts can include fields from 
the current database or linked files along 
with subtotals and grand totals. You can 
also create headers and footers with report 
titles, dates, times, and page numbers. 
Nutshell Plus supports 35 printers, and you 
can send predefined codes for normal and 
compressed output. 


DATA MANIPULATION To limit the 
database to certain records, you use the 
Find command to select the records using 
the active screen layout form. Entering 
formulas such as ‘‘>100’" in the layout 
fields has the program display or print only 
the items matching the expressions. You 
can enter multiple expressions, and you 
can use multiple layouts to select ‘‘OR’’ 
conditions. The Find All function clears 
the condition, restoring all the records in 
the database. 





PC MAGAZINE @ APRIL26,1988 
180 





CIRCLE 272 ON READER SERVICE CARD 


When you got your PC, 
it was love at first sight. 
How did it come fo this? 
It’s taken over your en- 


tire desktop. You’ve got 
acrick in your back from 
bending over your mon- 
itor. The noise from your 
printer is driving you 
crazy. You just can’t go 
on like this... 





GAN eye) 
CONVENIENCE 


Don't do anything rash. 
Kensington con put you and 
your PC back on good terms. 

1. Our Universal 
System Stand gets your 
CPU off your desk and out of 
your way. Adjusts to fit any 
PC up to 614” wide. $29.95 

2. Our Universal Tilt/ 
Swivel improves the angle 
of your monitor, roising it 2", 
tilting up to 22° and swiveling 
360°. $29.95 

3. Our Printer Muffler 80 
and Printer Muffler 132 
(for 80 and 132 column printers) 
reduce printer noise by 75 to 
85%! Only $69.95 and $89.95 

4. Our Printer Muffler 
Stand raises your printer 
and Muffler 4” for handy 
paper storage. $29.95 

5. Our Universal Copy 
Stand puts your notes next to 
your screen, directly in your 
line of vision. Attaches to either 
side of any monitor. $29.95 

6. And our Keyboard 
Slideaway gives you the ex- 
tra work areo you need for your 
keyboard. Slides under your 
PC when not in use. $49.95 

For more information, call 
(800) 535-4247. In NY, call 
(212) 475-5200. Or write 
Kensington, 251 Pork Ave. S., 
New York, NY 10010. 


KENSINGTON. <3 


© 1988 Ken: 


=NORTON 
UTILITIES 


DATA RECOVERY 
DISK MANAGEMENT 


For the complete IBM "PC fanily and compatibles, 

f mite without it.” 

—New York Times a "Highly 

recommended for business users.” 
etter. 


@ “Dont com 


— Time-Life Access 


Wi “Indispensable:'—PC 
zine @ “Essential in day-to-day 
personal computing.’—Personal 


years 


Cometting Ma @ Three 

voted "World Class” Best Uilities. 
—PC World. @ “A pleasure 

to use.”"—PC Week. 

W@ “You ll bless this disk” 
—Peter McWilliams/ 

The Personal Computer Book. 


A life saver for your data. 


=, 





Now it$ not so 
lonely at the top. 


At last. 

After five long years alone at 
the top of the best-seller lists, 
the Norton Utilities™ is being 
challenged by another software 


packa; 

Which is no small feat, 
considering that Version 4.0 is 
selling even faster than its prede- 
cessors did. 

Unfair competition. 
Of course,in order to compete 
with the Utilities, this upstart | 
new poate first had to copy it. 

It had to include the famous 
UnErase;* which has rescued 
the derriéres of thousands of 
grateful PC users. 

As well as the unique File 
Info, which lets you attach de- 
scriptions of up to 65 characters 


Designed for the IBM® PC, PC-AT and DOS compatibles. Available at most software dealers, or direct from Peter Norton Com 
‘To order: 800-451-0303 Ext. 40 (VISA and MasterCard welcome). MCI Mail: PNCL Fax 213-453-63: 


to your files. 
ot to mention the Norton 
Integrator, which lets you con- 
trol everything from a single 
rogram and gives you on-line 
elp for each function. 
fact, The Advanced Edition 
of the Norton Utilities includes 
every single one of the features, 
functions and enhancements 
that have made Version 4.0 


so popu ; 

ight down to the user inter- 
face which, according to the 
InfoWorld Review Board makes 
the Advanced Edition “as easy 
to use as possible” 

And that’s not all. 

The more the merrier. 

Because the Advanced Edition 


goes on to include a wish list 
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of brand new technical features 
and functions. 

Like Speed Disk, for tighten- 
ing up disk space and optimiz- 
ing access. 

And Format Recover, for 
unformatting your accidentally 
reformatted disk. 

As well as a FAT Editor,a Par- 
tition Table Editor,a Di ry 
Editor and access to absolute 
disk sectors. A 

All of which explains why 
InfoWorld called the Advanced 
Edition “a great fe that 
has gotten even better” 

e just call it good company. 


Peter Nortun- 


COMPUTING 
Inc.2210 Wilshire Blvd. #186, Santa Monica,CA 90403. 


8. © 1887 Peter Norton Computing. 
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The Sort function lets you temporarily | PowerBase can ran ona machine with two | sert one of the five distribution disks in 
reorder the file on any fields in the data- | floppy disk drives but is much more con- | drive A:, and type “‘a:install’’. After an- 
base. You select each field and indicate | venient when stored on and run from a | swering a few simple questions, you just 
whether to sort in ascending or descending | hard disk. To install the program ona hard | sit back and insert disks as prompted. De- 
order; the program then displays and prints | disk, you boot the machine with DOS, in- | pending on your configuration, the in- 
records in the current sort order until you 
select the Unsort function. You can save 
the sort permanently by exporting the file 
to anew Nutshell Plus file. 

Nutshell Plus can import and export 
.DIF, delimited ASCII, or dBASE I/ files, 
and other Nutshell Plus files. An included 
utility program compresses inactive files 
and recovers damaged Nutshell Plus files. 
In addition, a macro capability captures 
keystrokes and assigns them to function 
keys or Ctrl, Alt-, or Shift-key sequences. 

The documentation is clearly written, 
well indexed, and very helpful. The intro- 
duction explains Nurshell Plus’s approach 
to databases well, and the manual contains 
many examples of screens and methods for 
using each function. The on-screen help 
messages are succinct but clear, and they 
show the page reference in the manual for 
each subject displayed. 

Although Nutshell Plus is a dramatic 
improvement over prior versions, it could 
still use a few changes. dBASE II was su- 
perseded a while ago by dBASE Ill, yet 
Nutshell Plus still imports and exports only 
dBASE I! files. While it’s nice not having 
to specify field lengths, the automatic 
screen layouts overdefine the entry area, 

















































® 800 X 600 SUPER HIGH RESOLUTION sm 300% FASTER 
@ 16 SHADES ON MONO MONITORS m PS/2 VGA COMPATIBLE’ 














FEATURES 





© 18M PC/XT, AT, PS/2 Model 30 competible 

© Emuletes IBM EGA/CGA/MDA and Hercuies 

@ No praboot softwara, eutomaticelly switches 
amang EGA. CGA end Harcutes modes 

© Proprietery high speed turbo schema incree- Ie SHADES ON 



















requiring modifications to clean them up. aes video speed up to three times pie 
+ A . a *Sheding cepebilily allows EGA, CGA software HIGH SPEED 
Allin all, there’s nothing seriously wrong to ba displeyed on monochrome monitors TURRO 














that couldn’t be fixed in a future version. 

Nutshell Plus does grow on you, and 
you can perform sophisticated tasks if you 
spend some time using it. It doesn’t out- 
shine its competitors with fancy functions 
and graphical interfaces. It just does well 
what it says it does —Mike Falkner 


© 80 x 66 full page display for wordprocessing 
and desktop publishing 

¢ Minimum number of weit states for high speed 
systems 

© FREE 800 x 600 640 x 460, 132 column soft- 
were drivers for popular epplication programa 
WINDOWS LOTUS 123, Framework, Word- 
ster Wordpertect, Vanture, Pagemeker, Auto- 
CAD, GEM. ANSt, Screen Sever, etc 

© Support for OR HALOIII, Genaric CAD, CAD- 
KEY, PRODESIGN, etc 
































a One Yea Warranty =o Made m USA 

















PowerBase 
Database management system users often 
have to choose between ugly, difficult, 
powerful programs and pretty, easy, weak 
ones. Compuware Corp’s PowerBase, 
Version 2.3, is a user’s program with 
many advanced features that lets you start 
with simple files and then get fancier when 
you need to, without ever having to write a 
line of program code. 

Like most feature-laden programs, 


TERMINAL EMULATIONS 












© 18M 3278/3279 termine! emuletton (MOD 2, 3, a a 
4,5) for Attachmata, CX, DCA(IRMA), FORTE, systems, inc. 








ITI, Microplua coax, end SOLC cards/programs 1977 O'Toole Avenue, Suite #5105. 
@ VTIO0/VT 220, Tektronix 401X tarminel emu- ‘San Jose, Califomia 95131 
lation supporis for OCS, WAQ, KEA, etc soft- (406) 438-0707 


biti FAX (408) 922-0433 

















j8M PS/2. Hercules, LOTUS, Autocad.etc ere nacmoves save 
registered trademarks o! their reepective companies (ees BIT ‘88 
* Modes 11h and 12h wayce 


Wavce Tears 
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Reports: 

There’s something very 

nice about the OPC-286. 

The key word is quality. 
Reprinted from PC Magazine 2/16/88 


© 1988 Ziff Communications Company 
@eeaeaeoaoeooaooe eeoeeeoeneaeneneee 


OPC-286 BS-8 
Mono. $949 EGA $1475 


-8MHs 
-512KB RAM 
-Reset Button 


-1 Wait State 

-238 Watt Power 
-1.2MB Floppy DD 
~12 Slots -FCC Clase "B” 

-1 Yr. Warranty -AT Style Keyboard 
-Clock/Calendar with Battery Backup 
-12” Monochrome Monitor 
-Monographics Card/PP 


OPC-286 BS-10 
Mono. $1099 EGA $1524 


-10MHs 
-512KB RAM 


-0 Wait State 

-200 Watt Power 
-Reset Button -1.2MB Floppy DD 
-1Yr. Warranty -Enhanced Keyboard 
-Clock/Calendar with Battery Backup 
-14” EGA Monitor 

-EGA Card 

-FCC Claas "B" 


Floppy Drives Installed 


720KB $125 
1.44MB $169 


AT Hard Drives Installed 


20MB (Seagate) $263 
40MB (Control Data, 28ms) $649 
70MB (Control Data, 28ms) $849 


Dealer Discount Available 


FREE 


SPEEDCACHE+ P 
and 
M.S. DOS 3.2/G.W. BASIC 3.2 
With the purchase of any OPC-286 
Valid until 6/30/88 


CALL TOLL FREE 
800-346-2799 
OR 
(408) 736-3356 


OTEC TECHNOLOGIES 


1001 E.OUANE AVE., SUITE A 
SUNNYVALE, CA 94066 


OTEC Technologies is a U.S. trading 
company for OPC, Ltd., producers of 
high quality electronic systems. 
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stalled program takes between 1.4MB and 
1.8MB of hard disk space. 

All operations in PowerBase are con- 
trolled either by selecting function options 
from horizontal bar menus or by using a 
command mode. In the latter, you select 
functions by typing one or two letters from 
the keyboard, entering just enough letters 
to differentiate the desired command from 
others available at the time. 

Setting up files in PowerBase is fairly 
straightforward, the only difference from 
the norm being that you can specify 
prompt-only or value-only fields if your 
application calls for them. All files are 
automatically indexed on the first field de- 
fined, but you can deselect that field and 
maintain indexes on up to six fields per 
file. PowerBase does not have a sort fea- 
ture, but indexing greatly quickens selec- 
tion and search functions. 

The only drawback to creating a new 
index is the time it takes to index a large 
file, which can be considerable. Record 
query takes place with either a prompted 
Query-by-Example method or an equation 
mode, which is slightly more difficult but 
offers more flexibility. 

In PowerBase, the term application re- 
fers to a selection of files that can be related 
to one another. An application can consist 
of up to 64 files; each can have as many as 
64 fields. A given record is limited to 
1,600 characters, with a maximum field 
length of 80 characters. (The vendor sug- 
gests that each application be stored in its 


own subdirectory.) Three predefined ap- | 


plications are included with the program: 
an electronic phone directory, a stock- 
tracking system, and an invoice-tracking 
application. 


POWERFUL FEATURES The greatest 
‘‘power”’ in PowerBase is its ability to tie 
files together. While some programs re- 
quire lengthy and awkward programming 
to relate one file to another, with Power- 
Base all you have to do is hit the ‘‘zoom’’ 
key, choose the file to tie in with the list of 
those available, select a common field, 
and you’re done. After that point, any time 
you want to use information stored in sepa- 
rate but related files, calling for the neces- 
sary fields is a simple matter of pointing 
and shooting. 

Another nice feature among Power- 








Base’s basic database functions is that you 
can change file structures at will without 
jeopardizing data. So if you decide that 
you need two additional fields in a file after 
it has already been set up and contains 
thousands of records, the process is easy 
and safe; once you complete the file redefi- 
nition, the old data is automatically trans- 
ferred to the new structure. 

The program’s Powerlinks feature is 
used to import and export files from other 
programs. PowerBase can read file struc- 
tures created by dBASE IH and If, Lotus 
1-2-3 , (Releases 1A and 2.x), MultiPlan, 
VisiCalc, Symphony, PFS:File, Mutti- 
Mate, WordPerfect, and WordStar, as 
well as .DIF and ASCII files. Once a link 
between data sources has been defined, it 
can be saved and reused or edited. 

PowerBase also allows password pro- 
tection on the application level. Whenever 
you start PowerBase, you are asked to se- 
lect an application to work with. If you 
don’t know the password for an applica- 
tion that bears one, you cannot use that ap- 
plication. You can choose not to assign 
passwords, and you can change or delete 
them once they have been set up. 

PowerBase accommodates users with 
different levels of previous experience. 
The QuickStart manual and disk that come 
with the program give a quick overview of 
its basic features with an interactive demo. 
Users with little or no computer experience 


PowerBase, Version 2.3 
Compuware Corp. 
31440 Northwestem 
Hwy. 
Farmington Hills, Ml 
48018 
(313) 737-7300 
List Price: $349 
Requires: 384K RAM, two disk dirives (hard 
disk recommended), DOS 2.0 or later. 
In Short: Accommodating users with di- 
verse levels of previous experience, this non- 
programmable database offers such attractive 
features as straightforward file setup, smooth 
multifile relation, and the ability to change 
file structures at will without jeopardizing 
data. Not copy protected, 
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leld Directory of File: 


BUYPRICE COLOR WANE 
Teeoatt 





Target fleld: QD 


MULTIPLE DATABASES AT A GLANCE 


_—— 
35252 


os, 
i 


VIDEO: Prompt: Value: 


One of PowerBase’ s strongest features is its smooth way of tying 
files together. This process, called PowerZoom, is all menu driven, 


requiring no programming whatsoever. 


es 


eS: 
iF 


Spr 
SSR: 


a Ue 





ptr 
=i 


aoe 

: 
| "|| #2 | 
3!|| 38 


Ssh 
SS 


This data entry screen in Universal base Six is filled in for a 


multiple search on the database. The search facilities are used to 
Sind a particular record, the query mode helps in searches that will 


retrieve groups of records. 





aurea g3 Renove Xj 
GSESE Al, leport 
Ba P| Export, 





Desk & Chair 


Siese 





| This screen highkights Superbwse's special “externat’' file feamre. 
On the left side of the screen are typical data fields; to the right is an 
image linked to the record. Note the VCR-like controls at the 


To make full use of Xtrieve' s capabilities, it’ s best to configure a 
hard disk drive with: separate sabiirectories for tuch type vf fite 
created. A data dictionary defines files, as shown above, and the 
main menu's Configure selection helps you customize the locations 


bottom of the screen. 


should follow the 10-lesson, 184-page Tu- 
torial section in the PowerBase user man- 
ual. The Tutorial section assumes nothing 
and is extremely detailed—and even this is 
divided into levels, offering more practice 
on specific functions for those who need it 
but allowing experts to skip ahead to the 
next topic. 

More-experienced users can start with 


of particular file types. 


the 29-page Overview section, which 
summarizes the program design, mechan- 
ics, and modules. The 164-page Advanced 
Topics section of the manual discusses and 
provides examples of PowerBase’s more- 
powerful features—such as application de- 
velopment; relating (or zooming between) 
files; linking PowerBase to other pro- 
grams; password protection; and the pro- 


gram's command mode. 

The manual also includes an alphabeti- 
cal command-reference section, appendix- 
es, a glossary, and a handy cross-refer- 
enced index. 

Version 2.3 of PowerBase, the package 
available for testing at press time, does not 
include a ‘‘pack’’ function to throw away 
records marked for deletion. This feature 
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The state-of-the- 


sholder's View of Glasses 


| Less lstinguished 


More attractive 





New Corporate 
Headquarters 


siecrsLcme ices laces 
Next Week 





Profits Post a Gain 


rofits (millions) 





-art of persuasion. 


Today, having: a good idea isn't good enough. 
- You also have to convince 
_ *_ .\ other people it’s a good idea. 
| , And nothing gives your 
Vem | ideas more power and impact 
.) than DRAW APPLAUSE" 
‘ “| from Ashton Tate’ 

__* ——_ Itsthestate-of:the-art 
presentation tool for IBM"s new PS/2™ family 
and other 286/386 based computer systems. 

Because its amazing array of graphics capabil- 
ities takes you far beyond conventional busi- 
ness charts and graphs. To a whole new level 
of persuasion. 

DRAW APPLAUSE lets you integrate graphics, 
text and data. Quickly and easily. To produce 
dynamic overheads. Impactful full-color slides. 
Impressive printed documents. Everything 
you need to create winning presentations. 
Without spending a cent or a minute on outside 
graphic design services. 

DRAW APPLAUSE 
transforms dull numbers into 
powerful charts and graphs. 
At the touch ofa key or the 
click of a mouse. It also lets 
you integrate text and 
graphics in seconds. And you 
can quickly change typefaces, 
type sizes, and colors to 
create the exact visual effect you want. 

DRAWAPPLAUSE also gives you a ready- 
to-use library of professionally-drawn, full color 
pictures and graphic images. Everything from 
a house to a hamburger. 

Easy-to-use drawing tools allow you to 


“SN ASHTON-TATE 





#APPLALSE ___ 
beara lnc 


customize charts and graphs. Or create aur 
own original images. And bring them to life 
with a choice of over sixteen million colors. 

You can also enhance your visuals with 
some very special, special effects. 

Like graduated backgrounds, shadows 
and halos to make words or images stand 
out. Everything you need to draw people 
into your presentation. 

DRAWAPPLAUSE can also draw on other 
programs for input. Like Ashton-Tate’s dBASE 
III PLUS" and PRESENTATION PACK™ Or 
Lotus’ files and Harvard Graphics” You can 
even import DIF and CGM files. 

DRAWAPPLAUSE lets you project the most 
polished professional image possible. With 
3omm color slides, overheads or hard copy 
you can produce yourself. Or we can process 
and ship to you. All that’s required is a modem 
and our Ashton-Tate Graphics Service? 





TAIL 


For more information about DRAW 
APPLAUSE or the Ashton-Tate Graphics 
Service, just call 1-800-437-4329, ext. 207* 

DRAW APPLAUSE from Ashton“Tate. 

When it comes to persuasive presentations, 
it deserves a standing ovation. 


S\ ASHTON ‘TATE’ 


*In Colorado call (303) 749-4900, Ext AIT Tiaderntteowres DRAW APPLAUSE, dBASE If PLUS, PRESENTATION PACK, Ashton: Fest eurabaahis Ashton-Tate, Ashton Tate logo’ Ashton 


IBM, PS/2/ International Business M: Lotus Development Corporation, 


Harvard Graphics/Software Pul 


fate Corporation; 
blishing Corporation. ©1988 Ashton Tate Corporation All eee reserved. 
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will be available, however, in Version 2.4, 
due out in early 1988; until then, a utility 
called PBPACK is available free for 
downloading by all users from the Power- 
Base Bulletin Board. The bulletin board is 





= PowerBase 
accommodates users with 
different levels of 
previous experience. 


a convenient facility through which users 
can keep track of patches, changes, and 
updates, as well as trading hints and tricks 
for using the program. 

Compuware is still improving Power- 
Base. But over the years it has not changed 


You make 


Its absolutely the simplest way yet to put your 


presentation together. 


Just sit down at your IBM*or 100% IBM-compatible 
PC. Then create your presentation with the Ashton-Tate® 
DRAW APPLAUSE™ PRESENTATION PACK™ CHART- 
MASTER? SIGN-MASTER?® or DIAGRAM-MASTER™ 


presentation software. 

















the program's basic strength: giving users | 


a solid tool for building everything from 
simple files to fairly sophisticated multi- 
ple-file applications, all without a need for 
programming skills Bruce Brown 


Superbase Personal 
Relational Database 
System 


Superconductivity, Superman, superson- 
ic, superpower . . . ithad tohappen. With 
Britain-based Precision Software’s entry 
into the American database market (dis- 
tributed by Progressive Peripherals and 
Software), we now have Superbase. Occa- 
sionally meriting the superlative, this rela- 
tively new product offers easy design, que- 
ry, and report functions through the use of 
pop-down menus. Its relational functions 
are workable. And, like the other database 
programs that are reviewed in this issue, 












Superbase is not programmable. 

Upon installation, however, Superbase 
Teveals one of its shortcomings: it can only 
be used in conjunction with a mouse and 
the GEM windowlike operating environ- 
ment. If you are unaccustomed to clicking 
to confirm—and pointing—you may find 
it disorienting, cumbersome, and slow. 
For better or worse, you are required to ac- 
quaint yourself with GEM before loading 
the Superbase program disk. Six disks, 
five new subdirectories, and 30 pages of 
documentation later, you're ready for an 
introduction to Superbase. 

Building and using a database is admi- 
rably simple in Superbase . Field definition 
is accomplished through a series of dia- 
logs. The elaborate array of choices for 
data types, sizes, and restrictions (data 
checking) are logically and visually well 
presented. The same dialog format is used 
consistently for virtually all other func- 
tions. Making global changes, importing 


the pie. 


With DRAW APPLAUSE, you can transmit your 


entire presentation via modem on our toll-free telephone 


number, or send your floppy disk to the Ashton-Tate 
Graphics Service. 

With our other products, transmit your presentation 
the same way, but with the aid of a separate $50 


MASTER GRAPHICS OVERNIGHT™ utility disk. 


Trademarks/owner: IBM/International Business Machines Corporation; DRAW APPLAUSE, PRESENTATION PACK, CHART: MASTER, SIGN: MASTER, DIAGRAM-MASTER, MASTER GRAPHICS OVERNIGHT, 


PC MAGAZINE §® APRIL26,1988 
188 











ASCII files, simple reporting, and query- 
ing can all be executed deftly by the new 
user. 

More-experienced users can skip much 
of the slower dialog process, however, by 
directly typing commands into a window. 
Nonetheless, the mouse must still be 
clicked frequently to confirm commands. 
Once mastered, the command syntax al- 
lows far quicker database designing, edit- 
ing, and querying. Frequently used dialogs 
or commands can be saved for later use. 

Problems emerge when your demands 
on the program are more sophisticated. 
Using relational functions and designing 
complex reports, although possible, is 
frustrating. A typical relational function 
such as joining two files involves oblique 
keystroke combinations only casually 
mentioned in the manual. All but the sim- 
plest reports involve convoluted steps. 

Furthermore, standard reporting fea- 
tures like multiline headers and footers or 









introduction and conclusion fields are ab- 
sent from the report generator. Overall, the 
program’s complexity of use and its un- 
even documentation hinder the user anx- 
ious to make complex reports and relation- 
al queries. 

The documentation for Superbase and 
GEM consists of a poorly organized and 
indexed 242-page manual—much of 
which is filled with needless personal com- 
mentary. In a discussion of file design, for 
instance, one sentence reads, ‘‘You may 
not need or want the former, but you are 
going to have to gain the latter."’ The ab- 
sence of on-line help obliges you to return 
to this manual often, while the brief and in- 
complete tutorials leave you curious but 
uninformed. The last resort is a phone call 
to the vendor’s helpful technical support 
line. Memorize that telephone number! 


NICE TOUCHES §Superbase is not 
without its nice touches. In addition to the 





ni 
: FILE 


Superbase Personal 

\| Relational Database 
System, Version 1.0 
Progressive Penpherals 
and Software Inc. 
464 Kalamath Ave. 
Denver. CO 80204 
(303) 825-4144 

5 with GEM. $99 95 





| without GEM 
Requires: 512K RAM, two disk drives, 
graphics card (CGA. EGA, or Hercules), 
mouse (Microsofi Bus or Serial versions or 
SummaMouse) or tablet (SummaSketch), 
DOS 2.0 of later. 
In Short: Superbase is easy to use for simple 
tasks, but for more complex relational and re- 
Porting efforts, it may test your patience. It 
can be used only in conjunction with a mouse 
and GEM. Not copy protected, | 
CIRCLE GSO ONFEADERSERVICE CARD 











The next day, you'll get an air express package with 
your color 35mm slides. A day later, you can have 
overhead color transparencies and color or black and 
white prints. 

And they’ll all be exactly as you created them on 
your PC. 

Each image we process is only $10, plus $5 for each 


slide, $8 for each transparency, $7 for each color print, 
and $5 for each black and white print. 
And to introduce you to our Graphics Service, we'll 


give you 50% off on first time orders of $100 or more. 


great looking pies. 


Order now by calling (800) 443-8632. 
And get ready for some , 
AN ASHTON TATE 


Ashton-Tate, Ashton-Tate logo/Ashton-Tate Corporation ©1988 Ashton-Tate Corporation. All righte reserved. 
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if you're confused by all the VGA graphics bo: 
around, you're not alone. Fortunately we have a 
solution-Orchid’s Designer VGA Series For the price 
of an ordinary VGA, we give you VGA graphics and 
more 


The series includes two inexpensive cards: 
Orchid's Designer VGA> for XTs and 
ATs s chid's Designer VGA-2'" for 
IBM's PS/2, s right. We know 4 
VGA so well we improved on the one 

in the PS/2!) 


We give you all the earlier graphit 

so-you can run everything from 

grams And we cover ai! VGA modes with register- 
level compatibility so VGA software runs fast and 
trouble-free, Pius, we give you three additional 
modes at no additional cost, w take advantage of the 


latest software. Buying a plain VGA with fewer fea- 
tures won't save you money, andit wilicost youplenty 
when you have to replace it. 


The difference is in our three additional hi-res modes. 
We display 256 colors in 620 x 480 mode, compared to 
160n other VGAs. If you use presentation graphics or 
paint programs, the extra colors mean more 
accurate, lifelike images. Our library of 
let you see higher resolution 
Fat 800 x 600; 256% 
at 1024 x 768) soyoucan see more 
in drawings, spreadsheets, and 

desktop publishing. 


AutoCAD, PageMaker, Windows, and 

many other programs already use our 

hi-res modes, so you can see the Orchid 

difference now: Don't get stuck with a VGA 

board that lacks the modes you need when Orchid 

gives you compatibility for now and the future at no 
extra cost. 


Call your dealer or dial Orchid at 800-638-3322 to 
place your orders or (415) 683-0300 for information, 
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Orchid Technology 
45365 Northport Loop © 
Fremont, CA 94538 
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mouse interface and the GEM operating | 


environment, the use of VCR-like controls 
and multiple views (table, record, form) 
make this package attractive to the first- 
time user. (Instead of the usual ‘tend of 
file’ and ‘‘next record,”’ the program uses 
“*fast forward”’ and ‘‘play’’ for reviewing 
records.) The multiple views make it pos- 
sible to see all the information contained in 
one record (record view), or just a few 
fields from many records (table view). At 
the introductory level, these features go a 
long way toward making this program a 
superlative beginner's package. 

A facility for including large text files 
and pictures within databases is provided 
by a linking field. This special external 
field makes it possible to include images or 
full word-processing documents in data- 
base records. Though not unique, this fea- 
ture is a useful innovation seldom found in 
programs of this type. 

Superbase Professional, a more elabo- 
rate version of the program, is due out this 
year. Its distributors say that it will include 
improved relational functions—plus pro- 
grammability. In addition, there are plans 
to improve the documentation and provide 
on-line help. No doubt, many of the pro- 
gram’s better parts will become more ac- 
cessible with such improvements. 

But for now, Superbase Personal re- 
mains an innovatively designed yet limited 
relational database program. Users in- 
trigued by GEM and attracted to mice will 
find this DBMS appropriate. Those who 
intend to build large or complex relational 
databases would be best advised to wait for 
Superbase Professional or select another 
program.—Paul Lang 


Universal base Six 

While Universal base Six is commonly 
used as a generic database, it is also used as 
the foundation of vertical market applica- 
tions. Over half a dozen products from 
ASAP Inc.—designed for such applica- 
tions as bar coding, inventory, and stock- 
toom work—now have Six at their core. 
Many owners also use it to generate propri- 
etary applications. 

This penchant for using Six as an appli- 
cation foundation reflects how simple and 
straightforward the product is. All its oper- 
ations are function-key menu driven; its 





system prompts are clear and complete. | 
And its ‘‘relationalness,’’ though some- 
what unusual, is automatic. Any number | 


of files can be tapped for reports or queries 


without doing formal joins. 

Six first reveals its unusual relational 
nature when you design data entry screens. 
There are two ways to design a screen— 


a Six first reveals 
its unusual relational 


nature when you design 


data entry screens— 
through the automatic or 
manual modes. 


through the automatic or manual modes. 
In automatic mode, Six lists field items 
down the left side of the screen, with un- 
derlined, blank fields adjacent on the right. 
In manual mode, fields can appear any- 
where on the screen, and you can include 
text to act as prompts. 


INDEXING POWER The first data item 
(or field) on a screen is automatically des- 
ignated by the program as an index. This 
field can’t be unindexed unless you reshuf- 
fle the field order. In addition, you can 
have up to four secondary indexes on a 
screen, and up to IS for the whole data- 
base. The secondary indexes can be 
changed at any time. In essence, each in- 
dex establishes a data file. And herein lies 
the power—and the quirkiness—of Six. 
The indexes are used to link data in a 





dependency relationship. In a given rec- 
ord, all the fields that follow an index field 
are dependent on it. If there is more than 
one index, then each grouping of an index 
field and its dependent fields is like a sub- 
record. The secondary indexes can have 
multiple values for each of the primary in- 
dex field values. The data in the subrec- 
ords can be called up successively or 
searched, while the data under the primary 
index stays the same. 

For example, a database record might 


have Customer Number as the primary in- 


| dex, with address and telephone-number 


fields under it. Below those fields could be 
a secondary index, Invoice Number, with 
fields of transaction data under it. The part 
of the record starting with Invoice Number 
would be a subrecord with many sets of 
values for each Customer Number. 

Being able to nest indexes gives you a 
lot of power, but it can also lead to befud- 
diement. If your screen organization isn’t 
well thought out, correcting problems can 
force you to redesign screens completely, 
export data to a .DIF or ASCII file, and 
then import it to the new screens—a pro- 
cess you want to avoid. 

An index field can also be used in other 
screens to recall a group of data fields de- 
pendent on it, and at the same time link the 
screens together. Then when it comes to 


| reporting or querying a group of these re- 


lated files or screens, you only have to 
specify the fields you want without telling 
the program what files they are in. This is a 
much simpler approach than the rigmarole 
of using file equations or programming 
statements to create a formal join, as is 
necessary in many other relational data- 
base managers. 

Screens don’t have to have different 
primary indexes; if they don’t, they are 
teally just other views of the same file. But 
by creating a number of screen views, you 


Pe 
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Universal base Six 
ASAP Inc. 

L041 4Ist Ave. 

Santa Cruz, CA 95062 
(408) 476-3935 (collect 
calls accepted) 

List Price: $395 
Requires: 256K RAM, 
two disk drives (hard divk recommended), 
DOS 2.0 or later. 

In Short: Universal base Six 1s. a simple, 
straightforward program with an unusual ap- 
proach to being relational. Data fields from 
different file views or separate files can be 
linked without doing formal joins. But as a 
consequence, certain operations become very 
slow. The program 1s also an application gen- 
erator, Not copy protected. 
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Our service and 


C 3%” format avallabla from ua. Specify 
when ordering. 

&) package includea both 5/4” and 31/2” 
dtaks. 

1A 3'/2” format avallable from manufacturer 
by requast. Call ua for detalla. 
CP—copy-protected, NCP—not copy-protected 








Carmen strikes again! A sequel to the OWordStar 2000 Plus Rel. 3 (Persona/Ed.) 199. 
SOFTWARE award-winning Where in the World ts Microrim ... NCP 
Carmen Sandiego? (@R:BASE for DOS (version 2.0) . . 449 
We only carry the latest versions of products Microsoft ... NCP 
Version numbers in our ads are current at press Chase Carmen and her new gang of OLearning DOS fosaee version) . . 35. 
time. thieves around all 34 countries in Europe OWindows 2.03 ....0.00 20... eee eee 69. 
as they try to steal national treasures feWorkel 00 a eee yes -. 129, 
Alpha Software ... NCP Includes the Rand McNally Concise Bookshelf 10(CD-AOM)........ .. _ 199, 
Okeyworks3.0(macros).....0.... ... $59. Atlas of Europe to aid you in your search Bookshelf 1.0 wAmdek Laser Dnve..... 799 
CAdvanced Keyworks 1.0.............. 175. Working with on-screen Clues as well as iIWOrd'4.0... So gpuMccee.. ce 249. 
DAlphaithree 1.1 (fB3 file compatible). 219 your own knowledge of European wChasti.0....2 ewer! coi. ns 259. 
American Small Business Computers geography, history and culture, you must (Excel 2.0 (requires 8028680386 CPU) ... 319. 
ODesign CAD 3.0 (NCP)... .. . 169. discover the hiding place and identity of LANGUAGES 
ODesign CAD 3D 3.0 (NCP). . . 169. each culprit i CQuick BASIC 4.0.0.2... ocean 69. 
Application Techniques ... NCP Includes 16 crooks, 34 cities, 102 Hauck WO! ey eds. cae 69. 
BiPizazz 2.0 . cL 45. treasures and almost 1000 clues, which Macro Assembler 5.0 . . . 99. 
Ashton-Tate ... NCP are all reshuffled each game BIC Compiler 5.0. _ 299. 
dBASE Ill Plus 1.1. . eee . Call For PC, XT, AT (reqs. graphics brd.) .. $29 Migent ... NCP 
@Rapidfile 1.2... ......... . 229 Ability Plus 1.0 149. 
j@MultiMate Advantage 111.0... . 299 Monogrem ... NCP 
Best Progrema ... NCP Digital Research ... NCP ODollars & Sense 3.1 ..-.. 0.02.2... 105. 
OClLabel Master 3.1 (mailing label ee 29 OGemDraw Plus3.0.. 2... ... 2008. 189. Nantucket Software ... NCP 
OPC/TaxCut ne . 43. [Gem Desktop Publisher 1.0... ...... 259. Clipper (Summer '87, dB3 Plus compiler) . 399. 
Bible Research ... NCP Executive Syatama ... NCP New England Software ... NCP 
OTHE WORD 4. 0 (specify KV or NIV) .... 159. OXTREE PIO 1.0 ... sence tee cece cee ee 69. ([Graph-in-the-Box Release2....0 ...... 75: 
Bloc Development ... NCP 5th Generetion ... NCP Nolo Press ... NCP 
OFormTool 3.0. aes setmeiiit ae 59. Ofastback Plus 1.01... 99. WillMaker 1.0. bs ae +. 35. 
Borland International . . NCP Funk Software ... NCP North Edge Software. ee NCP 
OSidekick 1.5......00. 0... 57. OSideways3.21...... rf . 42, Olimesipsiv3.2 . 4 = eae 
OTurbo BASIC 1.1 . 67. (Noteworthy 1.0 . . 49. Paperback wa. NCP 
Dlwrbo Cas. ae. . 67. wiIlnword 1.0. * ad . 59. OVP-Planner 1.37 (1-2-3 vers. 1A compat) .. 54. 
Olurbo Pascal4.0... 2.0 2.2... 0.0000. 67. Worksheet Uttities 1 ‘O. : 59. OVP-PlannerPlus2.0.................. 95. 
OSuperkey1.4......0.. 0.0... . 67. Generic Software ... NCP VRInio tas. etme 65. 
ENRONEXGTN 5 .scciiamns wes emer . 99. OGenencCADD3.0 ... .. 69. OVP-Expert 1.2 (expert system). ... 65. 
EUIEKA TO. i ccmreer as seeacie mere 109. ODotPlot..... pene : a Paul Mace ... NCP 
Quattro 1.0 w/SQZ!Plus 1.0 . -.. . . 129. ODrafting Enhancements... . 35. OH /flest-H/Format 2.0 (hard-disk tools)... .. . 49. 
@)Paradox 2.0 (easy-to-use database). Re ree call Editor's Choice Pack (includes ‘Generic CADD DIGRASP 302 gic. sjordahl pcs eee ves 55. 
Breakthrough ... NCP & four enhancement programs) ........ 159. CiMace Utilities 4.1 (DOS utiities).......... 59. 
OTimeline 2.0 (orojecte cane) Cae 289. Harvard Associates ... NCP Personics ... NCP 
Brodarbund . PCVOGO2 On eae es . 89. aSmartNotes 2 0 (Post-It-lke notes). . . .. 49. 
OPnnt Shop Jace ieee tools for Print Shop) 33. Hayes ... NCP @SeeMORE 1.0.................0-... 49. 
OMemory Mate 1.0(NCP)........... . 45. OSmartcomll3.0.. .... . 89. A@BASE10........ ye sens 119. 
Chipsoft ... NCP Hilgraeve Software ... NCP Quarterdeck ... NCP 
TurboTax Personal/10405.01....... ... 45. ObHyperACCESS32.... 3 89. OCDESQView 2.01 “operating environment)... 79. 
BTally Ho 1.01 (fnancial caiculator) ....... 32. Individual Software ... NCP OExpanded Memory neon 4.0 (specify 
Computer Associates ... NCP Directory Assistance 1.0... .. . 33. computer) ee ee 39. 
@SuperCaic 41.1..... . 299. OProfessor DOS (with Smartguice).. 33. Revolution Software So NCP 
Crosstalk Communicationa ... NCP Olyping Instructor Il... 26. WCruise Control3.02 ............. 00.4. 39. 
OCrosstalk XVI3.61....0.00.....0..5.. 95. Intuit ... NCP Simon & Schuster ... NCP 
OCrosstalkMK41.0.... 00 .......... 129. OQuicken 2) 0... <0, (GIIVEmnigiuton IV ee... cree act ae 33. 
Dac Software ... NCP Javelin Software . Ree , NCP Webster's New World Combo 1.0........ 59. 
ODac-Easy Peyroll2.0..... 45. (CJavelin Plus 2.01 . 159 BiWebster's New World Prof. Thesaurus 1.0. . 79. 
ODac-Easy Light 1.0............. ... 45. Lifetree ... NCP Softlogic Solutions ... NCP 
ODac-Easy Accounting 2.0 .... .... ... 59. OVolkswriter ‘Deluxe PRUSNO ese: .. 69  BSoftware Carousel 2.0 (everything resident) = 
ODac-Easy Bonus Pak2.0........ ... 109.  @Total Word 1.0 . ee 259. BDiskOptimizer3.O... ........ 200... 5: 
For IBM Personal Complies exclusively. 
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PC Connection 
Software Special 
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Broderbund ... CP 


OWhere In Europe la Carmen Sandiego? 








MacroPac International ... NCP 
101 Macros for 
1-23 dBASE III Pius 
MECA ... CP 
OManaging Your Money 4.0 
MicroPro ... NCP 
OWordStar Professional Release 4.0 


Excel... 


























support leave you... 


Software Publishing ... NCP 


G)PFS:First Publisher 1.0. . . seise.. $59. 
WPFS:First Choice 2.0.........0.... 0... 89. 
fPFS:Professional Write 1.03... . . 119. 
@PFS:Professional File 1.01... .. vee. 149, 
Harvard Graphics 2.4..........00000. 299. 
SoftView ... NCP 
DTaxView (for 1987 re, ee 2 mentite i: 69, 
Springboard ... 
NewsroomePro . : ee 
Surpass Software Systems ... 
GSUMAIS TO. ies sg BM nq ss 297 
Symantec ... NCP 


00 &A3.0 (database, word processor)... . 209. 
BQ&AWte101.0 ee 119. 
Traveling Software ... NCP 


BLAP-LINK Plus1.0..000...........00. 85. 
True BASIC, Inc. ... NCP 
Ole BASIC 2.01............00.02 eee 57. 
®Tmue BASIC Libranes . each 32 
Turner Hall ... NCP 
HISOZIPWSTiON.... «ae eee ie 59. 
@Note-ItPtus2.0..... 002.060 cece eee 49. 
EAWOFA NON. : cuactice atge came san. 59. 
@4Views 1.0... a tae 59. 
Vericomp ... NCP 
SoftBytes 2.0 . Ra aed Bed eee. c= 
WordPertect Corp. . .. NCP 
@WordPerfect Library 1.1........ 00.0008 59. 
DIWOMOPEHERE.2 yeti is a bee ees oc call 
WordTech Systems ... NCP 
OOBXL 14... ... ° eae... oo, ol $4 Pee 89. 
COQICKSiIver 1.2... 2. ee tg eee 359. 
Xerox ... NCP 
Ventura Publisher1.4...00.0000 0.0... 529. 
EDUCATIONAL 
Barron's ... CP 
Compitter SAT ....<:.<s3f ee. 55. cies 35. 


Blue Lion ... CP (reqs. graphics brd.) 
OTicket to London, Paris, or Spain... .. . each 25, 
ORSVP (etiquette & int'l business protocol)... 25. 

Stone & Assoc. ... NCP (reqs. graph. brd.) 

My Letters,Numbers, Words (ages 2 to 6)... 27. 


Kids Stufffages2to6). 0 6. ween, 27. 
True BASIC, Inc. ... NCP 
IFDINQONOMEUY oi. RMR ees 32. 
BAGG ....ii anne ees pe cae os 32. 
RECREATIONAL 
Accolade ... CP (reqs. graphics brd.) 
BTestdrive (driving simulation) ............ 24 
tiHardball (baseball simulation)... ........ 24 
Mean 18 (great golf game, CGA or EGA)... 29 
Electronic Arts ... CP (reqs. graphics bra.) 
Chessmaster 2000................0005 32. 
Chuck Yeager's Flight Simulator ........ 32 
GrandSlamBndge.. ==... 45. 
Hayden Software ... CP 
Sargon Ill (requresCGA)... 0 «...... 15. 


— eee ae 





PC Connection 
Hardware Special 
through April 30, 1988 


Kraft Systems ... 1 year 
ree-button Joystick 


Thi 
Plus ACCOLADE ... NCP 


BHardbail 


The Boys of Summer are back in Spring 
training once again, and we've got just the 
combination to get you ready for baseball's 


opening day. 

© Kraft Premium Joystick with self-centenng 
or float-free operation; has an extra fire 
button on top of the stick for ease of use. 
incl. $5 rebate coupon from Kraft... . $33. 


¢ Accolade Hardball includes 3-D graphics 
and allows you to pick teams, change 
line-ups, as well as control hitting, pitching, 
running the bases, and playing the 
outfield. Requires graphics board ... 2: 


For PC, XT, AT, XT286 


infocom ... NCP 

Bureaucracy  Stationfall Lurking Horror 
Hollywood Hijinx Hitchhiker’s Guide 
Leather Goddesses of Phobos... . . each 25. 
Zork Thlogy ..... ee .. 49. 
Microprose ... CP 

F-15 Snke Eagle (requires CGA) ....... . 22. 
Silent Service (requires CGA) ......... 22. 
Gunship (requires CGA or EGA) ......... 32. 
Microsoft ... CP 


OFtght Simulator 2.13 (reqs. graphics ord.) . . 
Mindscape ... CP (reqs. graphics brd.) 





OBndge Parlor (best Badge simulation)... . . 49, 
Sierra On-Line ... CP 
@Lersure Suit Larry (requires CGA or EGA)... 25. 
Space Quest (requires CGA or EGA)..... . 33. 
fiKing's Quest Ill (requires CGA or EGA) ... . 
Sphere, Inc. ... NCP 
GATO (submarine simulation, requires CGA) 12. 
(Falcon (F-16 simulation, reqs. graphics brd.) 32. 


Sublogic ... NCP 
Jet 2.1 (requires EGAorCGA) .. ...... 33, 
GNPL Chasenge se 
1-800/243-8088 
_ PC Connection 
s&s Merton, NVI CO45 475M 
603/446-3383 


HARDWARE 


Manufacturer's standard limited warranty penod 
for items shown is listed after each company 
name. Some products in their line may have 


Offerent warranty penods. 

AST Research ... 2 years 

YOMin 2C/SP....,.. ae $89. 
SixPakPlus 64k C/S/P 

(now upgrades 10 576K)... ee 129. 


SixPakPremium 256k C/S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) 199. 
Advantage Premium 512k S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) 299. 
Advantage 2 512k (for PS/2)...... . 309. 
RAMpage! 286 512k (upgrades to 2 Meg) SS 
Hot Shot 286 (10 MHz) . gfe 

AST Premium senes boards and ae a 
boards support EMS and fully support EEMS. 


Amdek ... tyear 

410A (amber monochrome monitor)... .. . 159. 
732 (PS/2 color monitor)... 6... 449. 
LaserDrive-1 (CD-ROM Drive; 90-day wrly) 629. 
Compucable ... 2 years 

2-Posttion switch box. ww. eee 29. 
3-Position switch box. 62. wee 39. 
Cuesta ... t year 


Datasaver 400 Watt (backup powerunnt) 459. 
Curtis ... lifetime 


ACCESSORIES 

Disk Holder DB-1 (holds 50 51/4" disks)... ... 8. 
Printer Stand PS-1 0.0.0... ccc usa aeee 18. 
Universal System StandSS-3 ww... 25. 
DS-1 Switch Box (controls 2 pnnters) ...... 33. 
CABLES 

Smartmodem-to-PC Cable (9 feet)........ 17: 
Printer-to-IBM cable (9 feet)... .......... 17. 
SURGE SUPPRESSORS 

Safestnp SP-3 (6 outlets; 1 year wrty) ...... 21. 
Diamond SP-1 (6 outlets)... 32. 
Ruby (6 outlets; EMI/RFI filtered: yr 
Ruby-Plus (w/FAX & modem protection) . . 

DCA ... 1 year 

Irma 2 (3270 emulation board).......... 729. 
Irma PS/2 (for MicroChannel CPU)... .... 729. 
Epson ... t year 

All cps speeds iisted are for 12 cpi made 

FX-86e pnnter (80 column, 240. cps) ...... call 
FX-286e (136 column, 240.cps).......... call 
LQ-500 (80 colurnn, 180 cps) ........... call 
LO-850 pnnter (80 column, 264 cps)... .. call 
LQ-1050 pnnter (136 column, 264 cps). ... call 


LQ-2500 printer(136 column, 324 cps) 
LX-800 printer (80 column, 180 cps). . . 





Pninter-to-IBM cable (6 feet)... 
Everex ... 1 year 

1200 Baud Internal Modem .....0...... 99. 
2400 Baud Internal Modem. ......... 199. 
Sth Generation ... 6 months 

Logical Connection 256k. . 319. 
Logical Connection 512k. . . 379. 








... Jumping for joy. 








Hayes ... 2 years Quadram ... 2 years DISKS 

Smartmodem 1200. ................ $299. ProSync (with mouse; supports 640x480 & 

Smartmodem 1200B (with Smartcom Ii)... 299. 752x410 resolubon) oo. ee : All disks have a lifetime warranty. 

able! 12008 (no software)....... 265. Microfazer Il Print Buffer64k..... 0... . 249. 51/4” DS/DD Disks for PC & XT (360k) 

Smarimodem 2400 ................. 449. GQUADSBOXT 26 wrwtectel. . <dnsis stierees « 749. Fuji MD2D (70 cisks per box)........... 

Smartmodem 24008 (with Smartcom ii)... 449. Toshiba ... 1 year. Sony (10 disks per box)... 06.6. 

Hercules ... 2 years P321SL printer (80 col, 216 cps, wAractor) 529. Maxell MD2-DM (10 disks per box). . 

Color Card (CGA)... 6.0. eee 159. P351SxX printer (136 column, 216 cps) .... 999. Verbatim Datalife (10 disks per box)... .. . 3. 

Graphics Card Plus....0............. 189. T1000 Laptop (80C88, 6.4 Ibs, 5h battery) call 5'/e” DS/High Disks for AT (7. zie) 

Intel ... Syears T1200 Laptop (80C86, 10 MHz, 20Meg)... call Fu MD2HD (10 isks perbox).......... 22. 

Inboard 386/PC wil Meg.........0 6... call 3100/20 Laptop (80286, 8 MHz, 20Meg).. call Sony (10disksperbox)................ 23. 

Inboard 386/AT (req. installation kit)... ... 949. Video7 ... 2 years Maxell MD2-HDM (10 disks per box) ...... 23. 

inboard Installation Kit (Specify computer)... 139. VEGA Deluxe (supports 640x480) ....... 229. Verbatim Datalife (10 disks per box) ....... 22. 

Aboveboard 286 512k................ 319. VEGA VGA (supports full VGA specs)... . . 287. 3'/2" DS/DD Diskettes (720k) 

Aboveboard PS/286 512kS/P.......... 349. Sony (10 disks per BOX) ..... 0.66. c cee 18. 

AboveBoard 2 Ok (for MicroChanne)).... . 279. DRIVES Fuji (10 disks per box)... 60... 19. 

8087 (for IBM-PC &XT) ... 6... 114. Maxell (10 disks per box) 6. www 20. 

8087-2 (for PS/2 Models 25 & 30). 159. {OMEGA ... 1 year 31h” DS/High-Density Diskettes (7.44 Med) . 

80287 (for AT & XT286).......... 195. Bernoulli Il (single 20 Meg interna)....... 949. Fuy (10 disks per box)... 6... 6. eee 55. 

80287-8 (for 8 MHz 80286 machines) ..... 249. Bernoulli ! Dual 20 Meg External (514"). . 1679. Maxell (70 disks per box) . . . 59. 

80287-10 (for PS/2 Modes 50& 60)....... 319. 20 Meg cartndge (514").. 60... eee eee 65. 

80387 (for 16 MHz PS/2 Model 80)...... . . 499.  BernoulliBox 40Meg............... 1679. MISCELLANEOUS 

80387-20 (for 20 MHz PS/2 Mode! 80) .... 749. 20 Megcartndge (8")..............66- 82. 

Kensi Microware ... 1 year PC3B Card (bootable card for PC, XT or AT) 169. CompuServe 

Printer Muffler (GO column) ....00.....0.. 39. PC4 Card (for PS/2 Mode! 50/60/80)... . . . 299. CompuServe Information Service ..... .. 24 

Masterpiece... bie eee es 94. Mountain Computer ... 1 year Groller's OnLine Encyclopedia... ...... 32. 

Masterpiece Plus... 0. .......0 0.2005. 109. 40 Meg internal Tape Drive (XT AT or PS/2), 379. Cables ... lifetime 

key tronic ... 3 years 40 Meg External Tape Drive (XT, AT or PS/2) 479. Smartmodem-to-AT cable (9 fee). ........ 15. 

101 Keyboard (enhanced layout)......... 99. 40 Meg External Tape Dnve w/Power Parallel Printer cable (15 feet)............ 19. 

Kraft ... 1 year Supply (XT AT or PS)... 0. 569. PC Connection Computer Toolkit ...... . 22. 

Three-button Joystick 6... eee 33. DnveCard20 Meg (8Oms).. ws... 479. 

Microsoft ... lifetime Plus Development ... 1 year OUR POLICY 

Mouse with Paintbrush.......... 109. Hardcard 20 Meg (49 ms)............. 579. gy, t VISA and MASTERCARD. 

Mouse with CAD ogee ties 129. Hardcard 40 Meg (39 ms)............. 729. —@ No surcharge added for credit card orders. 

Mouse with Windows and Paintbrush ..... 145. Seagate ... 1 year @ Your card is not charged until we ship. 

Migent ... 1 year FREE PCTV® Hard Drive Installation Tape with the eit we must ship a partial order, we never charge freight 

Pocket Modem (1200 baud, incl. software) 169. purchase of Seagate dive for the [BM PC on the shipment(s) thal complete the order {in the U.S.). 

MSC Technologies ... lifetime Th Uae oe eg ot i ew a - 

PC Mouse w/PC Paint+ (senal version) .... 89. internal Hard Drive (w/controlier shipments insured; no addibonal charge 

PC Mouse wiPC Paint + (bus version)... . 89. oo Cie ee. 309. i ee 

PC Mouse wiAutosketch.............. 105. 40 Meg Internal Hard Drive for AT (40s) 439. — @ tow 1 week for personal and company checks to clear 

NEC ... 2 years 40 Meg Internal Hard Dnve for XT @ UPS Next-Day-Air available 

Multsyne il (800 x 560 max resolution) .... call (w/controller and cables, 40 ms)......... 499.  @ CODmax. $1000. Cash, cashier's check, or money order 

NSI Logic ... 3 years TEAC ... 1 year @ 120 cay limited warranty on all products. * 

Epic 480 (extended EGA) ............. 129. PC, XT 360k Drive (5'4" hat-height). .... 99 © Toorder, callus anytme thru Friday 9:00 to 

Smart EGA Plus (supports 800x600 res.) .. 269. 720k Dnve (3'2" hatt-height, specy XT or AN) 99. 9.00, or Saturday 9:00 to 5 30. You can call our business 

Orchid Technologies ... 2 years Toshiba ... 1 year Fen ee ae 

Tiny Turbo 286... ow. .e eee wee 289. AT 360k Drive 6%"haltheight) ......... 117. 

Designer VGA... ..... ae an a SHIPPING 

PC Turbo 286e wil Meg (10 MH2z)....... 729. « 

RAMquest 2 Meg (for PS/2 models 50/60) . . call ee a ee 

Practical Peripherals ... 5 years 256k Upgrade Set (150 ns, setof9)....... Call @ For montors, pnnters, Bernoulh Boxes, and computers, 

Microbuffer Mini (paraiel print buffer w/32k) 75. 256k Upgrade Set (120 ns, set of 9)....... call pay actual charges. Call for UPS 2nd-Day & Next-Day: Air 

Microbutter Inline (par print buffer w/32k) 129. ® For all other tems, acid $3 per order to cover UPS 

1200 Baud Internal Modem (w/ProComm). . 69. Shipping. For such tems, we automabcally use UPS 

1200 Baud External Modem........... 109 1-800/243-8088 2nc-Day-Arr at no extra charge f you are more than 2 

2400 Baud Internal Modem (w/ProComm) 159. ean us by UPS ground 

2400 Baud External Modem........... 189. 

Princeton Graphics ... 1 year _ PC Connection ; ‘Reet rts Sora Goes adeno 

MAX-12E (amber monochrome monitor)... 139. eS 6 Mill Street tems, add $3 per ardet 

HX-12E (640 x 350 max. res.) 0.2.0... 499. Marlow, NH 03456 475M Alaska and outside Continental US: 

Ultrasyne (supports CGA, EGA, VGA)... . . 549. 603/446-3383 ®@ Call 603/446-3383 for informaton 

For IBM Personal Computers exclusively. 
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PC Parachute. 


Worried that your word processor won't support 


No strings attached. 
your printer, or that you don't have enough power for 


(Or, how we rise above the competition.) 
isitors to the jumping junction of Marlow, NH 
(pop. 552) often pause to admire the acrobatic 


that new turbo board? Fear not. Our crack squadron of 
sales specialists will help you hit the ground running 
with your new add-on or software program. By making 


feats (and toes) of our lofty mascots as they prac- 
sure that you choose products that are appropriate to 


tice their very special delivery techniques. Call us air- 
heads, but the sky's clearly the limit when it comes to your needs and fit your equipment. Look out below! 
landing our customers great deals in record time. oO 
pen up! 

Avoiding crash landings, and other tricks Whether you need to protect your micro from poor 
of the trade. performance or your person from persistent precipita- 
In these turbulent times, there's no such thing as too tion, we'd like to help. So, next time it's raining cats 

=a, and dogs, you can protect yourself 


much protection. Whether you're 
about to go down from 5,000 feet, or 








——— 
with an official PC Connection 


umbrella, featuring our very fair 





buy peripherals and software for 

your personal computer. Ever since (and foul) weather friend. It’s free to 

we first leapt brazenly into the big é anyone who places an order of 
aaah $750 or more between now and 


blue mail order business, we've 
offered toll-free technical support 
and at least a 120-day warranty on 
every product. Plus, appearances to 
the contrary, we don't ride the 
float—your credit card isn't charged 


until we 


Just call 1-800/243-8088 or 
_ 1-603/446-3383, M-F 9:00 to 9:00; 
| Saturday to 5:30. If you're planning 
to visit please call ahead. 





May 31st. 
j 








ship. , _ ne 
Now you too can put on hairs (and keep them dry) with 
‘very own very stylish PC Connection umbrella. 
Uiler noi avaliable to bet accounts. One per exitcuser. 
For IBM Personal Computers exclusively. 
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@ RELATIONAL DATABASES 


can update a file in pieces, which is more 
efficient than ‘‘tabbing’’ through a large 


number of fields. Whenever a data field is | 


updated, all the screens and files that con- 
tain it are automatically updated. 


There is one important downside to the | 


relational approach Six takes: speed. Large 
files that are split only into screen views 


=m Novelle’s Xtrieve, 
with its companion 
program Btrieve, is 
targeted toward the 
sophisticated database 
applications designer. 


rather than smaller physical subsets can 
make some operations—such as queries, 
extracts, and reports—take an inordinately 
long time. The same goes for groups of 
files linked together in a complicated net of 
interdependencies. 


ENTRY AND RETRIEVAL § Actually 
creating the screens or manipulating them 
is very easy because of the prompts in a di- 
alog box at the top of the design screen. 
Fields contain text, numbers, dates, or 
moncy. They can be up to 80 characters in 
length. 

With the screens designed and linked, 
data entry is just a function key away. In 
the data entry mode, you can also search 
the file for particular records. Searches can 
be for exact 6ccurrences, unknown values 
(using wildcards), greater than, less than, 
not equal to, and so on. Because the search 
criteria are entered directly in the data 
field, the field has to be large enough to 
hold the search statement, or else you have 
to return to screen design and enlarge the 
field. 

Searching is only the first level of data 
retrieval. By going to the query module in 
the program, you can view, modify, or de- 
lete many records at once. With the query 
facilities you have the ability to set long, 
complicated selection criteria using both 





the AND and OR Boolean connectors. 

The most sophisticated way to retrieve 
data is through custom reports. Data items 
in a report can appear in both a free-form 
area and a columnar area. You can add 
whatever text you want to the free-form 
area. But this setup doesn’t allow for foot- 
ers. The items appearing in the report can 
be selected by certain criteria, can be sort- 
ed in ascending or descending order, and 
can include totals and averages. Six pro- 
duces labels in much the same way it pro- 
duces reports. 

The application-building abilities of 
Six, collectively called the ‘process con- 
trol system,”” let you order the use of 
menus and job files you have written with 
the DOS line editor or an outside word pro- 
cessor. 

The next version of the program—due 
out sometime within the first half 
1988—will let you run reports right from 
the data entry area without having to exit to 
the report area; 1 saw a beta version of this 
capability. An ASAP spokesman also said 
the next version will be about 75 percent 
faster, a very welcome and needed en- 
hancement.—Henry Fersko-Weiss 


Xtrieve 

Novelle’s Xtrieve, with its companion pro- 
gram Btrieve, is targeted toward the so- 
phisticated database applications designer. 
Casual users or small-business owners 
may find it just the ticket for customized 
applications, but unlocking the power of 
this package takes time and a fair under- 
standing of DBMS concepts. 

Xtrieve, Version 3.02, is a user-inter- 
face application that allows for data entry, 
file import, query, and configuration using 
the familiar overlapping menus so com- 
mon today. Btrieve is the low-level record 
management software. Included on the 
disk for Btrieve, Version 4.10, are various 
C, Pascal, and 8088 Assembler source and 
object files to provide the applications pro- 
grammer with access to the Btrieve record 
management calls. 

Running the single-user version re- 
quires an IBM compatible with DOS 2.0 
or later, with 256K of memory available 
after DOS, Btrieve, and any other resident 
Programs are loaded. While the system 
will run on a machine with dual floppy 





disk drives, a hard disk is recommended 
since Xtrieve goes to disk often. A hard 
disk should speed things up; better yet, use 
aRAMdisk if possible. 

Xtrieve comes in the familiar boxed 
binders and is a snap to install. Make a 
backup copy and run from the A: drive, 
with a data disk in drive B:, and you are 
Teady to go. The hard disk install is just as 
simple. Copy the floppy disks to any sub- 
directory you wish and bring up the system 
by typing ‘‘xtrieve’’. 

To make full use of Xtrieve’s capabili- 
ties, it makes good sense to configure the 
hard disk with separate subdirectories for 
each of the various types of files that the 
program creates. The locations of particu- 
lar file types are defined to the system us- 
ing the Configure selection from the main 
menu. Configure also allows the definition 
of colors, keyboard use, and the various 
switch settings. 

A file is defined to Xtrieve in the data 
dictionary; to access this function, select 
Dictionary from the main menu. Here you 
can create, show, define, remove, reorga- 
nize, and set defaults for your database 
fields. Be careful not to create a dictionary 


I 
OC epee FILE 


Xtrieve, Version 3.02 

Novelle 

P.O Box 9802, #917 

Austin, TX 78766 

(S12) 346-8380 

List Price: Xireve, sin- 

gie-user $245; multiuser, 

$595. Birieve- single- 
user $245; multiuser, $595 Report Option: 
single-user, $145; multiuser, $345. 
Requires: 256K RAM available atter DOS, 
Btrieve, and other TSRs are loaded (Birieve 
Tequires 35K); two disk drives (hard disk rec- 
ommended), IBM orcompatible. DOS 2.0.0r 
later 
In Short: Targeted toward the sophisticated 
applications designer, Xirreve requires much | 
time to unlock tts power, even with its 
smooth user interface. Btrieve, a companion 
prograin, is a low-level record manager that 
includes various source and obyect files for 
programmers. Report Option compensates 
for shortcomings in Xtrieve’s Print com- 
mand, Not copy protected. 
CIRCLE 676 ON READER SERVICE CARD. 
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3Com 3+ ON TOKEN RING... 
EVERYTHING IBM PROMISED 
ica 


When IBM committed itself to token ring as 
its local networking standard, token ring imme- 
diately became a standard for Corporate America. 

With good reason. 

SOFTWARE It makes sense to 

184 _| optimize your investment 
in an installed base of 
micros, minis and main- 
frames and to be sure that 
all your IBM hardware 

can communicate— now 

XohinlinM monway estar. and in the future. 

At 3Com we understand and sympathize 
with that. 

But wouldn't it be nice if your token ring 
network allowed you to talk to non-IBM hardware? 

Gave you total connectivity? 

Well, now it can. 

All you have to do is run 3Com 3+ network 
operating software on your PCs and new Personal 
System/2s connected to a token ring network 
and you immediately get total connectivity to 
Ethernet and AppleTalk networks. 

You can talk to Macintoshes, you can even talk 
to DEC VAXs. 

And there's more, because 3Com 3+ gives you 
today’s most sophisticated electronic mail, 


3+ 
wiv |v 
= 
i=) 
E= 28 
< 
= 














internetwork communication between token ring 
networks at supported speeds up to 19.2K bit/sec, 
and security that allows only authorized users to 
access files and data. 

Even better, 
if you install 
3Com 100% 
IBM-compatible 
TokenLink 
adapters, you get an on-board media filter allowing 
you to also tie into unshielded twisted pair, IBM 
Type 3 cabling, without additional components. 

But guess what?...There’s even more! 

3Com 3+ software and 3Com TokenLink 
hardware are totally compatible with IBM software 
and hardware. That means you can mix and match 
them any way you want. 

It's just one more reason why more than two- 
thirds of the 3Com 3+ networks in operation 
today are helping to improve the productivity of 
America's largest corporations. 


3Com 


For your nearest 3Com dealer, call 1-800-NET-3Com. 
CIRCLE 238 ON READER SERVICE CARD 











©1987 3Com Corporation 3Com and 3+ are registered trademarks and TokenLink 15 a trademark of 3Com Corporation. IBM is a registered trademark and PC and 
Personal System/2 are trademarks of Intemational Business Machines Corporation. AppleTalk and Macintosh are registered trademarks of Apple Computer, Inc. 
trademark ‘ofporation. 


VAX 15 a registered 


of Digital Equipment C: 


@ RELATIONAL DATABASES 





if one already exists, for only one can re- 
side in a subdirectory; instead, select an- 
other directory from the dictionary config- 
uration menu. 


ARRANGING YOUR DATA Xirieve 
possesses one of the richest sets of data 
types available in an off-the-shelf package. 
Augmenting all of the standard types (in- 
cluding time and date fields) are 4- and 8- 
byte floating-point values, as well as both 
Pascal- and C-type strings. The unsophis- 
ticated user, however, may not understand 
the issues involved in selecting one type 
over another. And the program provides 
little help. 

Data may be entered into the database 
either manually or by importing one of 
three types of files. To enter data by hand 
is straightforward: just select Edit from the 
View menu, and the full range of choices 
are presented. The Add and Modify op- 
tions are like a spreadsheet. Position the 
cursor and type. 

To import a data file, you simply select 
the file type and read it into a predefined 
View corresponding to the file. The only 
two standard types of files supported by 
Xtrieve are .DIF and .SDF formats, but 
you can also read and write an unformatted 
file. This feature can be a very handy tool 
for seasoned users. 

After you have defined your database to 
Xtrieve and entered your data, simple anal- 
ysis is elementary. A View or table is cre- 


ated by selecting View from the main | 


menu. A View would consist of a number 
of your database fields and user-defined 
fields. Column headings and field masks 
can be easily set. 
Once your data is in the database, you 
can query or Restrict your view to a selec- 
tion criterion. A full range of single and 
compound Boolean expressions are sup- 
ported, and restrictions can be saved along 
| with the View for later recall. One major 
| drawback of the Restrict command—and 

of Xtrieve in general—is the lack of any 
predefined statistical, financial, mathe- 
| matical, or logical functions. 

Files can be Joined together in Views 
using fields from up to eight files. Func- 
tions such as creating 2 new file based on 
an intersection, not-intersection, or union 
are not supported. Once you have nar- 
rowed the number of records down to the 
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With programmable databases be- 
coming easier to use, we think read- 
ers should check out the reviews in 
Part 3 of Project Database, which 
will appear in our nex issue, before 
making a purchasing decision. Even 
if you're someone who says **butt 
don’t want to program the thing,” 
you can benefit from the speed and 
flexibility of programmable data- 
base systems—and siniply ignore 
the programming component. 
Nevertheless, Compuware 
Corp.'s PowerBase, which lists for 
$349, is a product to consider. It is 
easy to learn, It has extensive re- 
porting capabilities. And, because 
it supports a wide variety of im- 
portiexport file formats, it's an ex- 
cellent link to other progrants. 
PowerBase is ideal for the small 
professional office where it is un- 
likely anyone would ever care to 
learn a programming language. It 
would also be useful to a corporate 
manager looking for a desktop data- 
base that produces reports and ex- 
| ports files that can later be imported 
into a corporate database. 

Uf raw speed is what you're look- 
| ing for, you may want to check out 
Superbase Personal Relational Da- 
tabase System front Progressive 
Peripherals and Software. A data- 
base that runs in the GEM environ- 
ment, it outperformed all others on 
PC Labs benchinark tests, and—if 
you already own GEM—it contes at 
the surprisingly low price of $99.95. | 
Even if you need to purchase the 
GEM run-time module, you'll pay 
no more than the list price of 
$149.95. 











desired subset, you can summarize views 
fields. Maximum, minimum, count, and 


average are supported, and the process to 


access these functions is simple and direct. 








OPTIONAL REPORT PACKAGE Re- 
port Option, formerly called Ririeve, was 
not provided with the package we re- 
viewed. The Xtrieve Print command will 
print (to the console, printer, or file) all the 
fields in all the records in the current View. 
This is not adequate for serious work, 
however, and ! would suggest you buy Re- 
port Option if you purchase Xtrieve. 

One major concem for the novice user 
is the Help function, with which Xtrieve 
does a commendable job. Pressing the 
standard F! key quickly activates a full- 
screen, contextual Help function. And 
Help can be modified using a supplied util- 
ity, a useful feature for small-business ap- 
plications development. 

The documentation is well written but 
sketchy in places. Good use of examples 
and screens compensates for the cursory 
treatment of some topics. A command 
tree, dictionary structure, glossary, list of 
error messages, explanation of data types, 
configuration and customization guide are 
included in the appendixes. 

As may be expected, any command 
that can be carried out from the menu can 
be executed from a command file. Xtrieve 
will record a command stream for later re- 
playing; these Novelle chose to implement 
as macros rather than as a command file in 
the usual sense. I found this disconcerting 
at first, but got used to it quickly. Com- 
mand files can be recorded, or edited with 
a text editor, and then recompiled. One of 
the most useful features Xtrieve offers the 
small-business person is its well-defined 
and implemented security. Database, file, 
and field access are supported for multiple 
users. Data encryption is supported within 
Brrieve for the applications developer. 

Xtrieve reminds me of soda pop. It 
tastes good and has a nice package—but 
when you are finished, the thirst remains. 
While simple tasks are easy to accomplish, 
more-advanced projects may require a 
good deal of programming experience. 
Novelle has offered us a product that has a 
smooth user interface and some interesting 
features. But it lacks several aspects of a 


| DBMS needed by many power users and 


small-business owners. If you’re looking 
for a basic record management system for 
some customized applications, however, 
Novelle may have just what you’re look- 
ing for —Steven P. Williams 
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COREfast’Backup Systems 


The others just don't stack up. 


COREfast vs Other Backup Systems 


FLEXIBILITY/SPEED COREfast FastBack | Genoa | Irwin | SY-STOR | SY-TOS 
To avoid learning new programs as your backup 

needs change, will this system back up to YES YES YES 

diskatte, hard disk and tape? 

Can this disketta based system back up 500 

spreadshaet files (8.8MB) in 7 minutas and YES 

than rastora them in less than 6 1/2? 

Can this tape based system back up 1,500 

word processing files (30MB) in 7 resins YES 

and then restore tham in less than 1 ~ 

FUNCTION = | | ae eae 
Wilt this system automatically perform up to 

8 pre-scheduled backups par day? YES | YES 
Will you be able to save your entira disk 

without having to select and back up single YES 

files at a time? 


Does this system contain file-management 
features which allow to copy, re-name, YES 

























view and delata files befora backing up? 


Will this systam save twice as much data 
per diskette or reduce your backup time YES 
through the use of data comprassion? 







“COREfast offers more flexibility, and therefore “an unbeatable combination of virtues: 
more value, than FastBack.” speed, versatility and reliability.” 
—InfoWorld —PC je a 
















COREfast Backup Systems: the fastest. easiest way to protect data. Available \) 
on diskette and 40, 60 and 150MB tape. COREfast runs Novell NetWare, 
is compatible to IBM's PC, PC/XT, PC/AT, PS/2 or compute aa 


and can backup to any DOS device. Contact CORE today. LY bate tren 
Now available on 3 1/2” floppy diskette. HEADQUARTERS 
* a 305/997-6055 
NORTHEAST 
203/357-1339 
MID-WEST 
312/439-0511 


End. your ee 


| 213/312-8130 
backu FAX: 305/997-6009 
fs TELEX. 315 809 CORE INTL DEBE 
; £. ag 
we 9 | 







Paris, France: 1/42.27.29.22 and 
Sunninghill, Berkshire (U.K) 
0990 23491 


National distribution through Gates 
Distributing. Kenfil Distribution 
and MICRO D. 





Tests performed on a 286 machine 
using the following programs. 
COREfast Version 2.0 

Everex Version 4.05 








FASTBACKplus Version 1.0 
Genoa Version 213A 






CIRCLE 225 ON READER SERVICE CARD 


at’s the most 

ogical way to 
connect everyone 
a laser printer: 





nection 


i gderd Sarg Ave 


a ie 





5 7 





Ty "a z 
. ey od = 
$695 $6950 $16.950 
Most offices have only one laser printer.So user —_ simple and convenient, memory-resident, “Pop-Up,” 
access can be a real pain. Buta Local Area Network — switching menu. Then, The Logical Connection 


can cost twice as much as the printer. And buy- takes over. If the printer is occupied, it holds each 

ing a laser for each user is out of the question. rc a) job until its current work is finished, 
That's why The Logical Connection makes automatically printing each new 

everyone happy. You, because the cost is low, job in turn. 

your employees, because they each get a laser No wonder PC MAGAZINE 

virtually at their fingertips. has twice named The Logical 


printer in a central location. Users access it in fact, they called it, “... more than 
seconds from their own terminals with the new, logical — maybe inspired.” _ 


Eve $ happywith | = 
the Logical Connection. peal GoM 


With The Logical Connection you can put the | ! Connection its Editor’s Choice. In 


11200 Industriplex Blvd., Baton Rouge, LA 70809 L A Peripheral Sharing Deve 
SALES OFFICE: 1322 Bell Avenue, Suite 1A, Tustin, CA 92680 
sah (800) 225-2775 (714) 259-0541 From Fifth G ‘on S 
The Logical Connection is a trademark of Fifth Generation Systems, Inc. rom Fifth Generation Systems 
Pop-Up is a trademark of Popular Programs, Inc. The makers of FASTBACK and FASTBACK PLUS 
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U who 
compete against Big Bluc fol- 
low a few basic rules. Their 
products must be cheaper 
and/or better. And they must 
be as IBM compatible as te- 
gally possible. The competi- 
tors to IBM‘s Token-Ring 
Network that we review in 
this article, Racore’s LANpac 
802.5 System and Proteon’s 
ProNET-4, do not stray from 
these tried-and-true rules. 

The technology that al- 
lows clone makers to produce 
products that are compatible 
with IBM‘s Token-Ring Net- 
work is the Texas Instruments 
TMS380 chip set. This chip 
set is certified by IBM as 
compatible both with the In- 
stitute of Electrical and Elec- 
tronic Engineers (IEEE) 
802.5 standard and with 
IBM's own extensions to the 
IEEE standard. 

Compatibility means that 
the cards from different ven- 


8 CONNECTIVITY 8 


MAKING 


ONNECTIONS 


WO 
Token-Ring 
Alternatives 


Like the market for IBM PC clones, 
the market for systems compatible with 
IBM’s Token-Ring Network is heating 

up. Racore and Proteon have come 
out with two new systems. The former 

competes on price; the latter corrects 
some of the Token-Ring’s flaws. 


FRANK J. DERFLER, JR. 
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dors should be able to operate 
on the same network with 
each other and with IBM. 
This is important because you 
may want to add cards from 
other vendors to an existing 
Token-Ring network (and be- 
cause IBM’s cards are hard to 
get). 

When preparing this arti- 
cle, we therefore tested IBM, 
Racore, and Proteon products 
together on the same network. 
We performed file transfers 
and accessed files in various 
ways, including the use of 
DOS 3.1 byte-range-locking 
calls. We found no incom- 
Patibilities or anomalies, al- 
though we can't certify that 
these products will work to- 
gether under all conditions. 
Software sensitive to the in- 
ternal timing and operation of 
the IBM network interface 
cards, particularly anything 
using IBM's Advanced Pro- 
gram-to-Program Communi- 





& PRONET-4 AND LANPAC 





cations, do not necessarily work with these 
clone cards. We tried them under the most 
common operational conditions, and they 
did work together. 

But while this chip set makes cloning 
practical, the amount of ingenuity that the 
vendor uses to promote the chip set is what 
wins or loses buyers. Racore takes on the 
market through aggressive pricing. Ra- 
core’s LANpac 802.5 interface card car- 
ries a retail price of $495, and its hub costs 
$395, as compared with $795 for a compa- 
rable IBM Token-Ring card. While more 
expensive than the IBM system at $695 for 
its interface cards and $895 and $995 for 
its wiring hubs, Proteon’s ProNET-4 adds 
value by improving on some obvious flaws 
in the IBM system. 


TOKEN-RING DOSSIER The IBM 
Token-Ring system is becoming ever 
more important to corporate Automated 
Data Processing (ADP) managers because 
IBM supports an increasing number of To- 
ken-Ring interfaces to mainframes. The 
Token-Ring architecture is an important 
piece of IBM’s Systems Application Ar- 
chitecture (SAA), which is an emerging 
architecture from IBM that describes how 
applications should interact with all types 
of computers. SAA is designed to allow 
mainframes and PCs to share data on an 
equal basis on networks. A number of ven- 
dors, such as Proteon, also make Token- 
Ring interface cards for popular minicom- 
puters, allowing for easy interaction 
between PCs and minis without complex 
and expensive micro-to-mainframe links 
and gateways. 

IBM representatives took a firm lead in 
steering the IEEE committee that estab- 
lished the 802.5 standard, which describes 
the Token-Ring architecture and how a to- 
ken-passing protocol is used on a network. 

The 802.5 standard specifies both the 
physical and electrical connection scheme 
for a Token-Ring system. It combines an 
electrical ring topology, in which every 
station actively passes information on to 
the next one in the ring, with a physical 
hub topology, in which all stations connect 

( toacentral wiring hub. 

The electrical token-ring access tech- 
| nique uses a single token that circulates 
among the stations when all are idle. When 
a station has a sessage lo trensindl, iL wails 









TOKENLINK PLUS: 


3COM’S TOKEN-RING ALTERNATIVE 


Com Corp. was the first company to 

market Token-Ring alternatives using 
the TI chip set. PC Magazine reviewed 
3Com’s Token-Ring network in ‘“‘Mak- 
ing Connections: 3Com’s Ethernet and 
Token-Ring”’ (April 14, 1987). 

The TokenLink Plus, which 3Com 
uses as its network interface card, uses 
16-bit-wide addressing and on-board 
processing to relieve the communica- 
tions burden on the server’s CPU. We 
strongly recommend using these power- 
ful 3Com cards (or their Proteon equiva- 
lents) in Token-Ring servers if your 
networking software includes drivers for 
these adapters. While 3Com does not 
provide drivers for Novell’s NetWare (no 
surprise), it does provide a NETBIOS in- 
terface. 3Com’s NETBIOS interface 
makes the TokenLink cards interchange- 
able with IBM’s Token-Ring cards run- 
ning under IBM’s PC Local Area Net- 


for a ‘‘free’’ token and changes it to a 
“*busy’’ token. The station then transmits a 
block of data called a frame immediately 
following the busy token. The frame con- 
tains all or part of the message the station 
has to send. The frame makes a complete 
round-trip to all network stations and is 
purged by the transmitting station, which 
then inserts a new free token on the ring. 
During the round-trip transmission pro- 
cess, no other station may send data over 
the network. 

Physically, the Token-Ring network 
} consists of the network interface card, the 
hub, and cabling to connect the card and 
the hub. The IEEE defined the functional- 
ity and protocols of these pieces, while 
IBM designed their form and fit. 

With the physical hub topology used in 
the Token-Ring system, every station is 
| connected to the hub by a dedicated cable 
| run. This topology simplifies trouble- 
shooting and helps keep the network run- 
ning, because a fault in any single cable 
doesn’t bring down the network. Electro- 
mechanical relays in the hub bring stathons 

















work Program or other NETBIOS- 
compatible operating systems. 

The 3Com cards will operate with 
other 802.5 hardware in the typical phys- 
ical hub topology. But for 3Com’s own 
Token-Ring system, the company does 
not clone the IBM wire center or even use 
a physical hub topology. Instead, it takes 
the relays out of the wire center and puts 
them into individual interface boxes near 
every network node. The interface boxes 
are connected by a single cable run, a 
process that saves wire and installation 
costs since you don’t need dedicated nins 
of wire from each node to the wire closet. 

The 3Com TokenLink cards provide 
another alternative to using IBM’s To- 
ken-Ring products in a standard 802.5 
LAN, and the 3Com TokenLink physical 
bus architecture provides a completely 
different way to install Token-Ring sys- 
tems.—Frank J. Derfler, Jr. 


into the ring as they initialize their network 
interface cards and remove the stations 
from the ring when they shut down. 

The major software piece of the Token- 
Ring is the network operating system. 
Since the IEEE standard stops short of 
specifying operating system software, you 
can run a Token-Ring network with any 
software containing appropriate drivers for 
the network interface cards. Networking 
software companies such as Novell and 
Banyan Systems provide the drivers for 
IBM’s cards, but makers of token-ring 
clone interface cards must provide their 
own drivers for popular networking pro- 
grams. Usually, clone manufacturers will 
provide one floppy disk with drivers for 
Novell’s NetWare and another containing 
a version of NETBIOS to allow the cards 
to run under programs such as Torus’s 
Tapestry and IBM’s PC Local Area Net- 
work Program, which talk to the network- 
ing hardware through standard NETBIOS 
calls. 

Because both Proteon and Racore pro- 
vided drivers for Novell's Advanced 
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NetWare, we tested their systems using 
this operating system. 


THE HUB OF ACTIVITY The hub or 
wire center used in a Token-Ring network, 
which IBM calls the Multistation Access 
Unit, is critically important to network op- 
eration. It has connectors that give up to 
eight personal computers or other devices 
access to the network. The Access Unit fits 





= These products from 
Proteon and Racore are a 
response to both the 
successes and flaws of 
the IBM system. 


into a 19-inch rack and has a special cabi- 
net for desk or wall mounting. 

Because the IBM Access Unit is not 
powered by the wall socket, you must ini- 
tialize each port with a hand-held battery- 
powered device—the No. 8228 Setup 
Aid—when you set up the system. The 
Setup Aid properly aligns the contacts on 
all of the relays in the Access Unit. 

The 802.5 standard describes special 
connectors, called “dual-purpose connec- 
tors,’’ that can mate a cable with a chassis, 
such as the wiring hub, orcan mate two ca- 
bles together to extend them. 

The central cable hub concept is also 
used in systems such as AT&T’s StarLAN 
and Standard Microsystems’ ARCnet. Un- 
fortunately, the IBM Access Units have no 
visible indication of network operation like 
these systems do. For instance, Proteon’s 
ProNET-10’s hub has lights that indicate a 
good electrical connection, while the hub 
for AT&T’s StarLAN and Standard Mi- 
crosystems’ ARCnet have lights that indi- 
cate network operation. Though primitive, 
these indicators are nonetheless useful for 
troubleshooting network cable and con- 
nection problems. 

Because the Token-Ring’s electrical 
ring topology requires every workstation 
to actively repeat signals, the failure of one 
station halts network traffic. Under some 








conditions, network interface cards will 
self-test and disconnect themselves from 
the ring if they’re malfunctioning. But in 
other circumstances, if the particular fail- 
ure of an interface card causes it to stay si- 
lently in the ring or to generate improper 
packets, the network will not function. In 
these situations, you must physically dis- 
connect the faulty station’s cable from the 
IBM hub to restore operation. 

And since many companies store the 
wiring hub in a closet some distance from 
the nearest network workstation, network 
troubleshooting becomes a two-person op- 
eration. One crouches in a dark wiring 
closet disconnecting one cable at a time, 
while the other watches a workstation 
screen, waiting for network activity to re- 
sume. When the network comes back to 
life, the watcher tells the wire puller which 
cable caused the outage. This routine hap- 
pens so often that people who maintain 
IBM networks bitterly joke that their most 
important troubleshooting tool is a pair of 
walkie-talkies: one for the person in the 
wiring closet, and another one for the 
workstation watcher. 

These products from Proteon and Ra- 
core are a response to both the successes 
and flaws of the IBM system. In the re- 
views that follow, you can see for yourself 
which is the most attractive system for 
your application. 


PROTEON INC. 
ProNET-4 


Proteon is a serious player in the high-end 
local area network business. ProNET-4, 
which we review here, is Proteon’s IEEE 
802.5 standard alternative to IBM’s To- 
ken-Ring Network. In addition, the com- 
pany offers a proprietary token-passing 
system, ProNET-10, reviewed in ‘‘Mak- 
ing Connections: LANs Under NetWare,”’ 
PC Magazine, December 9, 1986, as well 
as an ultrareliable fiber-optic system, 
ProNET-10 p320x, reviewed in “‘Making 
Connections: The Who, Why, and How of 
Fiber-optic LANs,’ PC Magazine, Janu- 
ary 12, 1988. 

The ProNET-4 system consists of two 
kinds of hardware: network interface cards 
and wiring hubs. It also comes with soft- 
ware that helps with network troubleshoot- 
ing. ‘You can purchase the hardware either 





EDITOR’S 
lt CHOICE 
FACT 
| ProNET-4 
Proteon Ine. 
Two Technology Dr 
Westborough, MA 01581-5008 
(617) 898-2800 
List Price: p1340 PC interface card, $695; 
p1344 AT interface card, $695; p2710 Inteih- 
gent Wire Center, $995; 92700 Multistation 
Wire Center, $895; p6000 ProNET-4 Net- 
work Management Kit, including one Intelli- 
gent Wire Center, three p}340 PC imerface 
cards, one p1344 AT interface card, Token- 
VIEW-d software, and serial-bus interface. 
$5,000. 
tn Short: This alternative to 1BM's Token- 
Ring Network hardware provides excetlent 
features to help you manage a network. The 
cards are not directly interchangeable with 
IBM's interface cards, but they can operate 
on the same network with other EEE 802.5 
hardware if the appropnate software drivers 
are used. 
CIRCLE 668N READER SERVICE CARD 











separately or packaged in various kits. It is 
in these hubs that Proteon adds value to the 
standard IBM-type system. 

In addition to marketing the ProNET-4 
interface cards for IBM PC- and AT-type 
computers, Proteon also makes the cards 
for systems using the Multibus, VMEbus, 
UniBus, and Q-Bus. The Model p1340 
card uses 8-bit /O for the PC-bus systems. 
The 8-bit card allows a maximum through- 
put of 2 megabits per second between the 
ring and the PC’s memory. The Proteon 
Model p1344 interface system for the 16- 
bit AT bus has full on-board DMA (direct 
memory access) for efficient data transfer. 
This card is normally used in servers in 
which heavier data transfer loads require 
the card’s maximum 3.5-Mbps ring-to- 
memory transfer rate. These network in- 
terface cards are well designed and can 
take advantage of the higher-numbered 
DMA channels in PC AT systems. 

You can use these cards on a network 
with IBM’s Token-Ring hardware, but 
they are not plug-compatible replacements 
for IBM’s cards. Instead, you must install 
customized drivers for the networking 
software or use the card manufacturer's 
NETBIOS. Drivers for ProNET-4’s cards 
are provided with Novell's Advanced 
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You could invest thousands of dollars 
in network hardware. Or hundreds of 
thousands. Yet to fully realize your net- 
work’s potential, you need the right 
software. 

That’s why you should be seeing 
Novell for total network software solutions. 

As a networking leader, Novell has 
pioneered the tremendous rise in PC- 
based networks. Today, Novell’s vision 
of networking starts at the desktop and 
expands outward toward the goal of total 
computer connectivity. 


©1967 Novell Inc., World Heodquorters, 122 Eat 1700 South, Prova, Uiah 6460) (6011379-5900 





That vision begins with NetWare? the 
recognized standard for local area network 
operating systems. With an installed base 
of over a million workstations, NetWare 
puts power in the hands of network users 
at all levels: from ELS NetWare, for entry- 
level solutions, to SFT™ NetWare, provid- 
ing high-performance system fault tolerant 
networking. 

Beyond NetWare, Novell offers PCOX™ 
software for linking PCs and LANs with 
mainframes and minicomputers. And bridg- 
ing software to connect separate LANs. 


Novell also provides programming 
tools like MHS, and Btrieve® and XQL’ 
file management software. Plus extensive 
support for independent developers of 
network applications. 

With all these software products and 
more, Novell gives greater flexibility and 
reliability to your network. And pushes the 


total networking spectrum closer to seam- 


less connectivity. 

End your search for powerful network 
software. See your Authorized Novell Gold 
Reseller, or call 1-800-LANKIND. 





For more information, call from your 
modem 1-800-444-4472 (300-1200 baud, 
8 bit, no parity, 1 stop bit) and enter the access 
code NVSOF6. 





For network solutions, 
you should be seeing red. 
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Proteon’s ProNET-4 system consists of the wire center (the Intelligent Wire Center is shown here), 
the Proteon p1344 network interface card, TokenVIEW-4 software, and a serial bus interface for 
the controlling PC. We tested the system running under Novell's Advanced NetWare. Like IBM's 
Token-Ring Network, Proteon's ProNET-4 system uses a physical star topology, but electrically, 
the stations on the network qre connected in aring. 



























NetWare and Banyan’s VINES networking 
software. To install Proteon’s network in- 
terface cards on either of these operating 
systems, you simply make a selection on 
the installation menu. Proteon also sup- 
plies software meeting the Department of 
Defense's Transmission Control Proto- 
col/Internet Protocol (TCP/IP) standards 
for use in networks of computers with dif- 
ferent operating systems. 
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WIRE CENTER Proteon adds value to 
its Token-Ring system with its ProNET-4 
wire center and unique TokenVIEW-4 soft- 
ware. Together, the processor in the wire 
center and software running in a PC make 
network troubleshooting an easy job re- 
quiring only one person. 

Externally, the ProNET-4 p2700 Mul- 
tistation Wire Center is nearly identical to 
the IBM wire center, fitting into the same 


Pe 





The Connectivity 
Decision Guide 


ee: 


This chart is designed to help you select 
from among the many information-transfer 
and resource-sharing alternatives. As you 
can see on the chart, if all you reaily need 
to do is exchange files or share printers, 
then you should consider devices such as 
PBXs and patch boxes. If your organiza- 
tion has not already invested heavily in 
PCs or DOS programs, then a minicom- 
puter might meet your needs more eco- 
nomically. But if you want many users to 
share data files simultaneously under 
DOS, a LAN may be the best alternative. 
Once you've decided on a LAN, the need 
for station-to-station resource sharing and 
other factors wili Influence your network 
purchasing decision. 


Because manufacturers include many 


different features in their networks, some 
products will not fit neatly into one 
decision box in this guide. You'll also find 
that the lack of differentiation between 
LANs is becoming as large a problem in 
the LAN industry as the lack of standards 
was 2 years ago. But overlapping features 
and technical similarity between networks 
are good news for potential buyers. They , 
will let you concentrate on more-traditional 
factors such as dealer support and price 
instead of on more-technical con- 
siderations. 


Reviews originally appeared in 
PC Magazine: 





December 9, 1966 
December 23, 1986 
January 13, 1967 
January 27, 1967 
February 10, 1967 
February 24, 1967 
March 31, 1967 
April 14, 1987 
May 26, 1987 
dune 9, 1987 
dune 23, 1987 
duly 1987 
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& Avatar Technologies’ Alliance ZSL System 































more than Use & Digital Products’ NetCommander 
file axchange voice-and-dats @ Newbridge Networks’ 1006MeinStreet Osta Controller 
and peripheral no PBX or Centrex 
services? 
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Voice-and-data PBX 


@ Mitel's SX-200 Digital 

& Shared Resource Exchange's System One 
& Northem Tslecom's Meridian SL-1S 

& Siemens Intormation System's Satum HE 
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LANstations _ 


&€ Corvus Diskiess PC Workstation 
84 Kimtron Satallite Diskless PC/inteiligent Workatation 
@¢ NCR 3390 Workatation 
08 Pure Dats LANmark Network Workstation 
&# Racore PC AT — Competible Diskieas Workstation 
88 3Com 3Station 





Workstation 
size and security 
Important? 





bg Clustered CPU systems 


88 Alloy Plus4 
4 NorthSter Dimension 300 


investigate 8° Our Business Machines’ OA-Link 


using 
minicomputers 

















Zero-slot LANS Media-shari ANs 
: @ Digital Equipment Corp.'s OECnet with 
© Applied Knowledge Groups’ “The Knowledge Network VAX VMS Services for MS-DOS 
@ IDEAssociates’ WEAShare @ 1BM Corp.'s Token-Ring Network 
@ Server Technology's EasyLAN E Waterloo Microsystems’ Waterloo Port 
© The Software Link's LANLink B Proteon’s ProNET-4 
Ot Invisible Software's Invisibie Network B Racore Computer Products’ LANpac 802.5 System 








Fiber-optic LANs 


§ Codenell Technology's Codenet 








Media-sharing LANs 8 Fox Research's 10-NET (fiber version) 















Aiea E Proteon's ProNET-10 p320x 
8 Gateway Communications’ G/NET H ty £ Pure Data's ARCnet (fiber version) 

9 Novell's NetWare/S-Net Gehl yea 

8 Proteon'a ProNET-10 Coolie 
8 Standard Microsystems Corp.'s ARCnet 
8 Texas Instruments’ Business-Pro LAN Server 
2 Taligrasa Technologies Corp.'s LanCourier 
a8 Orchid Technology's PCret 
#8. 3Com Corp.'s Token-Ring yes no 
Secon corp SE par pal Media-sharing LANs 
&° AT&T Intormation Systema’ 382/600 and Star_LAN 
9 Fox Research's 10-NET 
Use instalied EUnivation's LifeNet operating system plus LAN hardware 
telephone I Northern Telecom's Meridien LANSter PC 
wiring? yes 
no 
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‘72 Benchmark Tests: 





he results for the two Token-Ring alterna- 

tives were understandably similar. How- 
ever, the 16-bit-wide interface of the 
ProNET-4 p1344 interface card used in the 
AT server improved performance under 
heavy load conditions (in this case, more 
than four workstations). Racore’s LANpac 
and Proteon’s ProNET-4 systems were 
faster than the Banyan and 3Com systems 
primarily because they were tested running 
under Novell's Advanced NetWare operating 
system, which handles data more efficiently 
than the software used in these other 
systems. 


Network Speed Under Load 
Performance Times 

{Times given in seconds) 

Server intsrtaca card 


Banyan DTS DeskTopServer Meridian LANStar PE 
3Com 3Server3 EtherLink 
SMHZIBMPCAT =. ss LANpac 802 5 
@-MHz IBM PC AT 
6-MHz IBM PC AT 








EtherLink 


Hard Disk Access Load 


Performance Times 
{Times given in seconds) 


Server 
Banyan DTS DeskTop Server 
+, EtherLink 


tstarlaca card 


&-MHz (BM PC AT EtherLink 


Database Load 


Performance Times 
{Times given in seconds) 


iatsrfaca card 


LANpac 802.5 
ProNET-4 p1340 PC snd p1344 AT Advanced Ne(Ware/286 


‘0-4itz BM PC AT 
S-MHz IBM PC AT 


ProNET-4 p1340 PC snd p1344 AT Advanced NefWare/286 


-4 ProNET-4 and LANpac 802.5 System 


The PC Labs LAN benchmark tests are wntten in C and are 
independent of commercial software. We ran the lesis on a 
test-bed of six 8-MHz IBM PC Ata For our test-bed to 
better simulate the conditions on a medium-size network of 
20 of more workstations, we designed these loading tests 
‘$0 that a single station represents five to lan times the load 
ol a user perlorming an interactive task (for example, updat- 
Ing records) on a network. 

@y themselves, the elapsed times reported in these tests 
are not meaningful They are valuable only when used to 
compare the performances of two or mora systems running 
under near-identcal conditions Accordingly, we include the 
tests run on our Editor's Choice configuration of a 3Com 
‘3Server3, 3 + Share sottware, and EtherLink interface 
cards to prowde a point of comparison We also show re- 
sults from a network of Novell's Advanced NetWare/286, 
EtherLink cards, and an IBM PC AT as the server Ad- 
vancad NetWare 1s our Editor's Choice for networtung sott- 
ware, and our tested configuration is a typical one. We also 
include the results of Banyan's system, which includes Ban- 
yan’s DTS Desktop Server, Meridian LANStar PC network 
interface cards, and VINES networking soltware Ganyan's 
LAN system has emerged as one of the top three players in 
the LAN marketplace 

The Network Speed Under Load and the Hard Diek 
Access Load benchmark tests measure the time needed 
to perform a standardized task on the network While the 
@ctual work toads used for these two tests (described be- 
tow) are diflarent, we used the same procedures for both 
To obtain the elapsed times shown here, we ran a bench- 
mark program performing a sequential create, a sequential 
read, a sequential write, a random read, and a random wnte 
of a large file The record sizes used in these activities 


systematically rotala between 16K, 4K, and St2 bytes The 
fhumbers shown in the three-chmensional chart are the total 
time necessary for all of these operations. We ran the test 
on all our ATs to load the network while timing just one of 
them. We then reduced the number of workstations one al a 
fime to show the affect of loading on Ihe network 

This Network Speed Under Load test puts a heavy load 
‘on the network interface (cards, media, and so forth) white 
placing a minimal load on the hard diek by having each 
station continuously read and write its own 1-byte data file, 
changing the data each time For systems with disk cach- 
ing, the load on the hard disk is even smaller, since cached 
systems typically periorm a disk wnte but do not require a 
physical disk read 

The Hard Disk Access Load test heavily loads the hard 
disk and disk-caching system o do this, each stabon ran- 
domly accesses its own 100K data file using 1K records 
‘Data wnitten fo the file ts changed each ime The random 
reads typically access data outside the cache, which forces 
adisk read, as does any wnie. 

The Database Loed test exercises the system's record- 
locking support and the way it handles a number of random 
simultaneous accesses to a common file This test times 
how fast each loading stabon accesses a common data- 
base consisting of an index and a data file Half the ac- 
cesses are simple searches of the index file and an 
accompanying access fo a record in the data file. One quar- 
ter of the accesses perform the same operation but also 
lock the data record and updata its contents. The remaming 
accesses update the index file and a data record. The index 
file is locked dunng every update and the DOS 3.1 RLOCK 
statement prevents simultaneous index file updates: 


Zsre Oss Two Thres = Foar Five Sis 
Sottware statisss statics ststions statloas stations stations stations 
VINES 687 762 935 1,085 1,238 1,463 1,718 
3+ Share 306 432 $29 651 761 868 =—-:1,122 
Advanced NefWare/286 409 425 435 470.523 573 __ 612 
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WHY DO MORE PROFESSIONALS USE 
TIMESLIPS’ Tl THAN ANY OTHER 


TIME AND BILLING SY. 


Er 


PRICE 
AND 
POWER 


TEM? 






But before you look at the price, 

look at the power. TIMESLIPS? Ili 

gives you quicker, easier, more 

accurate billing. And recovers lost © 1967, North Edge Software Corp. All Rights Reserved. 

billable time and expenses. 

Memory Resident. Only a keystroke A Unique Software Bridge. An addon TIMESLIPS Ii at $199.95 

away, TIMESLIPS Ill can run concurrently with module, TIMESLIPS [Il Accounting Link (TAL™), TIMESLPSat $129.95 

other programs. A pop-up “stopwatch” times any sends time and billing information directly from - 

phone call or activity as you work. Then, auto- TIMESLIPS Ill into the general ledger ol several TAL at $79.95 
matically calculates the total fee and updates (compatible) accounting packages, like Dac- 

your client file. Instantly. Or handles batch entry _Easy"" Peachtree® Accounting [l, Great Plains" Outstanding Software From: 

if you prefer. Computer Associates, and others. For only SS =S 
Understands Your Needs. TMESLIPSiN —_$79.95 it brings powerful features to moderately a 
“understands” how you work in reallife. It gene. Priced accounting software. = = SOFTWARE CORP 
rates transaction reports. client history, aged 30 Day Money-Back Guarantee. If — 
receivables, and management reports. Only you're not happy, well return your money, pro- | prmestosie 
TIMESLIPS Ill provides expanded description, vided you purchased your package from PC ea 

with simple shorthand coding, on each timesip. Express. In the meantime, you'll find North Edge # 

It interfaces with general ledger software, and Software's level of technical support virtually ' 

even exports data to Lotus 1-2-3° and dBASE” unparalleled. InfoWorld says: “The person we <i ga 
Custom Bills and Reports. A full reached knew TIMESLIPS as though he had pro- GER Ss FR 
range of comprehensive reports and graphs grammed it \e Pe 
(without a graphics card} gives you complete TIMESLIPS Ill is the best-selling time and billing a “ree 
analysis and control capabilities. With over 5,000 package ever offered. So get yours now. An 

ways to create a bill, you can customize to satisfy  _ abbreviated-features version (TIMESLIPS? ) sells 

any client demand. TIMESLIPS Ill even learns for less and is perfect for dual-floppy users. Fill System Information: IBM, XT, AT, PS/2, or 
your billing procedure by the keystroke. And out the coupon, or call us toll4ree. Okay, now Ee fo THESES tad cok corel 
because your bills look more professional, they you can look at the price. TIMESUPS iL 





‘TIMESLIPS is a registered trademark of North Edge Software Corp. TAL is a trademark of North Edge Software Corp. Lotus 1-2-3 is a trademark of Lotus Development Corporation dBASE is a trademark of Ashton Tate Corparation. 
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bedford 


integrated Accounting we 


GENERAL LEDGER 
® user can define chart of accounts 


© entries can be applied to prior periods within the current fiscal year 
@ immediate reports for any date or period produced on screen or printer in- 
cluding balance sheet, income statement, trial balance, chart of accounts 


and all journals 


@ automatically posts from receivables, payables, inventory and payroll so all 


statements are always current 


© automatically displays account descriptions and numbers on screen 
8 distribute journal entries into multiple revenue or expense accounts, proj- 


ects, profit centers or departments 
® produces full audit trails 
@ zero balance accounts can be suppressed in reports 
PAYROLL 


& supports manual or computer produced checks 


® automatically calculates all federal and state taxes, unemployment and 


disability insurance 
@ supports local taxes 


@ automatically posts payroll expenses to General Ledger and Jobcost 


@ allows seven income fields including pay advance and tip fields 
@ deducts for taxable benefits 


® automatically retains QTD and YTD employee earnings, deductions and 


associated payroll expenses 
® accumulates 940, 941, W-2 and state tax information 


@ produces immediate employee reports on screen or printer including W-2 
forms, employee mailing labels, ae journals, QTD and YTD reports of 


earnings & deductions, and employe: 
ACCOUNTS RECEIVABLE 


e record reports. 


@ uses open invoice method to keep track of full or partial payments against 


customer i invoices 
@ fully paid invoice may be purged or retained 


® automatically updates inventory and ledger accounts, and project records 


@ user can define aging periods 


@ reports produced on screen or printer including mailing labels, aged sum- 


mary, aged detail and receivables journal 


@ automatically displays customer names and numbers on screen when 


required for program input 
& prints computerized invoices or supports manual invoicing 
@ prints computerized customer statements with remittance stubs 





ol Xo] co) con 


integrated 


accounting 
system 


GENERAL LEDGER ¢ PAYROLL 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY ¢ JOB COST 
ALL FOR $249 


in its review of 59 accounting packages 
conducted by Price Waterhouse. “This is truly a (complete accountingl 
system. Bedford’s six modules...are easy to install, easy to use. and so well 
integrated with one another that it makes accounting a snap — even for 
nonaccountants.” 

RLU judged Bedford as ‘superb’ and selected it as one of the top 
producrs of Li 









£ is simply the best 

small business accounting system available. The User's Guide Is superb .. 
and, tf you know nothing about accounting or bookkeeping, the BEOFORO 
ACCOUNTING MANUAL offers a clear, concise tutorial to get you started 
mst on tl Ue out of the box. 

system is truly remarkable. It's 
extremely fast. sersattlel and Lotus compatible. Automatic posting insures 
that all balances are up to date. The screens (full color or monochrome) are 
easy to follow and specially designed to increase productivity. Password 
protection eliminates unauthorized access to your records. Low cost tractor 
fed checks, invoices and stalements are available. THE BEDFORO INTE- 
GRATEO ACCOUNTING SYSTEM IS NOT COPY PROTECTED. 


ACCOUNTS PAYABLE 


@ uses open invoice method to keep track of full or partial payments against 
any supplier invoice 

@ fully paid invoices may be purged or retained 

® automatically updates inventory records, project records and ledger 
accounts 

@ user can define aging periods 

@ produces immediate vendor reports on screen or printer including 
mailing labels, aged summary and details, and payables journal 

® automatically displays vendor names and numbers on screen when 
required for program input 

@ prints computerized checks or supports entry of manual checks 


INVENTORY 


@ suitable for manufacturers and wholesalers 

@ handles state sales taxes 

® updates from receivables and payables 

@ uses weighted average cost method 

@ handles adjustments and transfers 

® automatically flags reorder levels 

@ reports can be displayed, printed or exported 

© expresses selling and cost price to three decimals 


JOB COST 


@ any revenue or expense transaction can be allocated to profit centers, 
divisions or projects 

@ paycheck expenses include the company’s FICA, FUTA, SUTA and State 
Disability insurance expenses 

@ handles up to 999 active projects at any one time 

@ produces reports on screen or printer including summary and detail 
reports on revenue and expenses for any project or departments 


BEDFORD'S INTEGRATED ACCOUNTING SYSTEM 
NOT COPY PROTECTED 


$249 IBM Version (5%" and 3%" diskettes come inside each package)... 
Works with floppy or hard disk drives. 
$349 Macintosh Version 
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racks and using the same cable connectors. 

Several small external differences, 
however, provide a clue to the intelligence 
of the Proteon device. The Proteon wire 
center has a switch and a light under each 
connector. The light indicates that the sta- 
tion attached to that connector is active. 
The switch electrically disconnects the ca- 
ble from the hub, so you don’t have to 
physically unplug it. 


STATION MASTERS Each Proteon 
wire center also has lights labeled **pow- 
er’’ and “‘battery.’’ Obviously, the hub re- 
quires AC power and has an internal bat- 
tery backup. The relays in the Proteon hub 
set to the right positions automatically 
when the power comes on, eliminating the 
need to use and (more importantly) to find 
the small alignment tool used by IBM. The 
battery backup powers the unit through 4 
hours of operation. While you don’t need 
an alignment tool, you do need to supply 





power to the Proteon wire hub. But since 
wiring closets have power available by 
definition, we think Proteon's design solu- 
tion is a good one. 

Proteon's second version of this hub, 
the p2710 Intelligent Wire Center, con- 
tains a microprocessor and a special com- 
munications link. This microprocessor 
links to any PC via the PC’s RS-232C seri- 
al port. Proteon software running on the 
PC works with the Intelligent Wire Center 
to monitor signal quality, to respond to 
network events such as wire faults, and to 
compile a database on network operation. 

You need only one of these Intelligent 
Wire Centers in the network, and it will in- 
teract with any other Proteon Multistation 
Wire Center to control the network. 

Frankly, only a masochistic LAN man- 
ager would stick with the IBM wire center 
after seeing the Proteon system in opera- 
tion, particularly for systems with multiple 
wire centers and many nodes. 





SOFTWARE Proteon's TokenVIEW-4 
software offers a series of screens that give 
the network administrator a great deal of 
capability and information. Each screen 
contains a mini network event log that 
keeps the manager up to date on ring errors 
and on the latest stations joining and leav- 
ing the ring. You can use it to select a com- 
plete log of network events and lists of 
wire centers and nodes. The list of nodes 
shows stations according to both the serial 
numbers of their network adapters and the 
names (like ‘‘Fred’s AT’’) you assign to 
each adapter card. 

The network event log clearly shows 
which station's adapter cards are creating, 
token errors. You can also use the Token- 
VIEW-4 software to disconnect a station 
from the ring if Proteon wire centers are lo- 
cated throughout the ring. In effect, this 
means a network manager can trouble- 
shoot a problem and restore network oper- 
ation in seconds without entering a wire 








ENABLE 
LAN. 


Put Enable 2.0's LAN version 
to work and you have the most 
useful, powerful network soft- 
ware on the market. With Word 
Processing, Spreadsheet, Graph- 
ics, Database Management and 
Telecommunications rivalling 
the functionality of the best 
stand-alones. In an Infoworld 
side-by-side comparison of all 
integrated LANs, Enable/LAN 
came out on top “... Easier to 
learn and use... the best inte- 
gration... [Enable] simply feels 
right’ 











closet or touching a single cable. 

Another feature of the TokenVIEW-4 
software is that by using certain options, 
you can specify that only registered adapt- 
er cards are allowed on the ring. The soft- 
ware will automatically remove any unau- 
thorized station entering the ring. If you 
have valuable information traveling over 
your LAN and don’t have total control 
over access to every foot of cable, this se- 
curity feature is valuable. 


IN USE We assembled a Proteon 
ProNET-4 network with one p27 10 Intelli- 
gent Wire Center and seven network nodes 
running under Novell’s Advanced 
NetWare. The server contained a Proteon 
interface card designed for the 16-bit bus. 
Proteon sells an OEM version of Novell’s 
Advanced NetWare with its cards prese- 
lected in NetWare’s configuration menu. 
We used standard IBM cable to connect 
the cards to the wire center. We also in- 





UNABLE 
LAN. 


No matter what the alterna- 
tive, there's every good reason 
to plug into Enable’s ease, speed 
and impressive capabilities. PC 
Week called Enable 2.0, “Best 
integrated software package on 
the market’ PC Magazine wrote, 
“Enable is everything Symphony 
hoped to be” And you’ll agree 
with Personal Computing that, 
of all integrated software, “this is 
the one program to seriously 
consider.” For more informa- 
tion, plus the name of your near- 
est Enable dealer, just dial 
1-800-634-3470. New York: 
1-800-551-1004. Canada: 
1-613-727-5040. Ask for Dept. M. 
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stalled two IBM Token-Ring cards run- 


ning under NetWare on two other network | 


nodes and connected them to the Proteon 
wire center. We ran the TokenVIEW-4 
software from a separate IBM PC AT (al- 
though it can nin on a nctwork node). 

The 1BM and Proteon products played 
together without a hitch. It was intcresting 
to watch the TokenVIEW-4 display show 
the ring break and reform as stations en- 
tered and left. We had no malfunctions to 
troubleshoot, but it was easy to use Token- 
VIEW-4 to delete nodes from the network. 
TokenVIEW- uses a tiled window inter- 
face that adapts equally well to mouse or 
keyboard inputs. 


BOTTOM LINE — Protcon’s ProNET-4 
network interface cards are quality prod- 
ucts in what looks like an opening com- 
modity market. Our experience has shown 
that they will operate in a network that also 
has stations running on IBM's Token-Ring 
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LANpuac $02.5 System 
Racore Computer Products Inc. 
170 Knowles Dr 

Los Gatos, CA 95030 

(408) 374-8290 

List Price: LANpac 802.5 interface card, 
$495; LANpac 802.5 Multiple Access Unil, 
$395. LANpac 802.5 cables (with connec- 
lors): 25 ft., $36; 50 ft., $57: 100 ft., $100; 





in Short: An altemative to [BM's Token- 
Ring Network hardware. featuring a low 
price and a wire center half the size of the hub 
from Proteon and 1BM. The cards are not dh- 
rectly interchangeahle with IBM's cards, but 
they can operate on the same network if the 
appropriate drivers are used. 
CIRCLE 677 ON READER SERVICE CARD. 


cards and that they have an excellent inter- 
face with Novell’s Advanced NetWare. 








LAN orsub-LAN? 


You Need a Full LAN 

(1 Common database 

QO) Application software 
sharing 

CJ Information sharing 

CL] Connection to 
minis/mainframes 

C1) Simple/minimal 

peripheral 

sharing 













You Need a sub-LAN 

C1 The best in printer sharing/ 
management, especially for 
laser printers 

(1 Good peripheral sharing for 
expensive He speed modems 
and hard dis 

1 Affordable error-free file 
transfer/ sharing for 







departmental connectivity pe ees 

(1) Gateways to minis and Sharing 
mainframes 

© Autoinstall and BigPop NetCo 
for fast installation mmander 








and easy pop-up 
operations 

O1 Affordable, familiar, 
reliable RS-232 
technology 
that works 
with any 
vendor's 
equipment 





Printer Sharing 


PrintDirector 


Adopt a multilevel strategy and get the 
best of both worlds. Call: 1-800-243-2333; 


in California, 1-800-247-2006. 
Ask for our booklet, “Networking and md @elislesriialeiae 
Printer Sharing: An introduction: 


Digital Products, Inc., 108 Water Street, Watertown, MA 02172 (617) 924-1680 FAX: (617) 924-7814 
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[ vy Racore's LANpac 802.5 System 


(Media: Shielded twisted-pair cable) 





Racore Computer Products’ LANpac 802.5 System consists of a small wire center equipped with 9- 


pin connectors and the LANpac 802.5 network interface card, which interfaces with the 8-bit bus of 


aPC, XT, or AT. We tested the system using an AT as a server, running under Novell's Advanced 
NetWare. Like the Proteon and 1BM systems, the Racore system uses a physical star topology but 


connects the network stations in an electrical ring. 








We think every LAN manager should 
consider the Proteon Multistation Wire 
Center and Intelligent Wire Center instead 
of the IBM wire center. These units offer 
significant features (though at higher 
Prices) that will be especially valuable to 
anyone with a large Token-Ring network. 


| RACORE COMPUTER 
PRODUCTS INC. 


LAN \pac 802.5 System 
Racor Computer Products’ approach to 
the Token-Ring market combines com- 
patibility with small size and low price. 












The product itself is an IEEE-802.5-com- 
patible network interface card and wire 
center. The cards sell for $495. The Ra- 
core Multiple Access Unit isn’t much to 
look at, but it also isn’t difficult to install or 
expensive to buy. Priced at $395, the unit, 
which is about half the size of competing 
hubs, fits easily under a desk, behind a 
cabinet, or anywhere power is available. 
The Racore LANpac 802.5 System net- 
work interface card is based on the Texas 
Instruments TMS380 chip set. The com- 


pany markets only an interface card with | 


an 8-bit data bus and doesn’t provide a card 
specifically designed for server use. The 











Racore card uses the same 9-pin miniature 
connector used by IBM. We used the Ra- 
core cards on both the IBM and Proteon 
wire centers with no difficulty. 

Because Racore’s card is not one of the 
standard selections on Novell's Advanced 
NetWare operating system or shell genera- 
tion menus, Racore provides files for you 
to use to generate versions of NetWare 
with the appropriate drivers. Adding the 
necessary Racore drivers to the Novell 
GENSH (generate shell) and GENOS 
(generate operating system) floppy disks is 
easy, however. You simply copy some 
files into a subdirectory on the appropriate 
Novell disks. Racore also provides a disk 
containing NETBIOS for use with pro- 
grams such as 1BM’s PC Local Area Net- 
work Program or Torus’s Tapestry. 

The Racore 802.5 Multiple Access 
Unit contains no bells or whistles, lights or 
switches, but the relays in the unit align 
themselves without a separate alignment 
tool when power comes on. You do, how- 
ever, need to place the Racore MAU neara 
wall socket, and a small wall-plug trans- 
former supplies power to the unit. There is 
no backup battery. Logically, if you want 
backup power for the MAU, you'll also 
want backup power for the server and oth- 
er network nodes. Because of the MAU’s 
small size, you can keep it near a network 
node and share the backup power source. 

The selling points of the Racore MAU 
are its size and price, both of which result 
from Racore’s use of 9-pin subminiature 
connectors instead of the larger and more- 
expensive 802.5 dual-purpose connectors. 

The Racore Model 8306 Multiple Ac- 
cess Unit is 4% inches wide, 9% inches 
long, and 1% inches high, or about half the 
size of competing units. Ten 9-pin connec- 
tors line its edges. Eight of the connectors 
are for network adapter cards; the other 
two are for extensions leading to other 
MAUs, which can also be MAUs from 
other manufacturers. However, it is im- 
portant to note that if other MAUs are not 
attached, you must install loopback 
plugs—which are dummy 9-pin connec- 
tors with loopback wiring inside—in the 
ring extension jacks. 

There are pros and cons to using 9-pin 
eonnectvors ori the MAL! (On the-one hand, 
they are small, inexpensive, and available, 
unlike the multipurpose connectors used 
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EASYFLOW 


A on-screen flowchart processor that knows about flowcharts - not just 
Angee ‘screen draw”’ program that makes you do most of the work. 

EasyFiow is a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

» Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

& Fast: Written in assembly language for speed. 

& Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFrow automatically breaks the chart up & prints it in page size pieces. 

> Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

> User friendly: Don't take our word for it. PC Magazine* says ‘*EasyFiow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts’’ 

» Mouse: Optional but fully supported. 

> It prints: On most popular matrix printers including BM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

& It plots: On HP7440, 7475, 7550, 7570, 75€5B and compatible plotters. 

» It works: We are contractually prevented from mentioning the name of the "big 
eight” accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

» Rush delivery: Order by noon today (eastem time) and we'll have it to you by 
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EASYFLOW WOrks ov IBN PC's, 18M 2372 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 

4 M.0., cheque, VISA, Mastercard or Company PO. 


ace, 10, 1987 issue, page 278. 


flush orders are stwpped by Purolator Couner and normally arrive the next busmess day to moct locations. 
” Recnie Ooareone take longer 


‘ 

Central files: 
complete 
"Lost Order" 
form 


Mailroom 
sends to 
central files 


—» In eddition to logging 


the complaint, the search 
unit copies the complaint 


for manegers as well 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 


time and seconds of print time. CIRCLE 201 ON READER SERVICE CARD 
HavenTree Software Limited Order Desk: 1-800-267-0668 


PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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CHOICE 


e ProNET-4 













Proteon's ProNET-4 Intelligent 
Wire Center is the one every manag- 
er of aToken-Ring LAN will want to 
have. Proteon did an excellent job of 
providing important and useful fea- 
tures thot improve the maintainabil- 
ity and reliability of a Token-Ring 
system. Token-Ring interface cards, 
however, are becoming commodity 
products. Save a few dollars—buy 
the Ravore interface cards for work 
Stations and invest in the Proteon 
wiring hub. 


















by IBM and Proteon. On the other hand, 
you can attach and disconnect IBM and 
Proteon’s multipurpose connectors in just 
a few seconds, white you must screw and 
unscrew Racore's 9-pin connectors, a pro- 
cess that requires a small screwdriver and 
some dexterity and takes about a minute. 
This can be frustrating when you’re trou- 
bleshooting a LAN by disconnecting each 
Station from the MAU. But if you never 
experience a malfunctioning interface 
card, the smaller and cheaper Racore con- 
nectors are a benefit. 






MIX AND MATCH When we used the 
Racore MAU with interface cards from 
IBM, Proteon, and Racore, all worked to- 
gether well. We connected the Racore 
MAU to the Proteon MAU and attached 
stations to both hubs, and they all commu- 
nicated with the same server. The Proteon 
Intelligent Wire Center reported when sta- 
tions entered the ring through the Racore 
MAU, but it couldn’t control the access of 
individual stations on the Racore MAU. 

If you want to expand an existing sys- 
tem or start a new one at a reasonable price 
and with little hassle over special connec- 
tors, the Racore LANpac Token-Ring sys- 
tem is an alternative you should definitely 
consider, PC 
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There is 


more than 
meets the 


248-45 KBSec® 






Novell pvz-1000, 


Symon nt 


The Performance 


The Ethernet Benchmark test report shows a 
significant higher I/O throughput for the 
D-Link Ethernet card DE-001 than its major 
counter-parts. 


The Compatibility 


The D-Link Ethernet DE-001 is one-hundred- 
per-cent hardware compatible with Novell 
NE-1000 Ethernet card. This lets you directly 
plug your D-Link Ethernet card in a Novell 
Ethernet network. 
© Testing Program Novell NetWare performance Test version 2,3 
© Hoedware Configuration: 
Server AT (386), CPU epeed 16M 
Workstation: AT (286), CPU speed 10M 
© Teng Pormeters: Read record, Overloayed /O, 4096 Bytes record size, 1000 Irerations, I 


station in test 


IBM P72 6 & registored trademark of tmtomational Business Machine Comoration 


D-Link is & registered trademark of Locainat Communications, inc./Dstex Systeme inc 
Ethomet is & registered trademark of Xerox Corporation 







The Ability to Run All 
Software 


The D-Link Ethernet is compatible with the 
major LANs, making it possible to run all 
popular networking software such as the IBM 
PC LAN Program, Novell’s NetWare™ and 
Sun Microsystems’ PC-NFS™ In addition to 
our own easy-to-use NETBIOS/DOS 3.X 
compatible networking software. 


And, Of Course, the Price. 






D-Link Ethernet for PS/2 
is also AVAILABLE 


LA Localinet 
Communications, Inc. 


3303 Harbor Boulevard, Suite E-8 

Costa Mesa, California 92626 

Tix: 9102403184 LOCALNET UQ 

Tel: (714) 549-7942 Fax: (714) 549-8953 
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HEADSTIART 





BEATS 
LEADING EDGE, 


and we can prove it! 











HEADSTART™ IS THE BEST 
COMPUTER BY FAR, NO 


Headstart is faster, period. 
Faster processor speed because 
it's packed with an ultra fast 
8 Intel 8088-2 processor 
that's faster than Leadin 
Edge’s. Faster disk speed as its 
two 360K disk drives provide 
faster file access time in every 
single category comparison 
to eon edge. Conclusion: 
Leading Edge is no match 
to Headstart when it comes 
to speed and performance. 


HEADSTART™ 
GIVES YOU MORE 

There is nothing else you 
need to buy because Headstart 
is an IBM® compatible that 
comes complete. With more 
option slots than Leading Edge, 
Headstart comes with built-in 
serial and parallel ports plus 
additional ports for a mouse 
a light pen and games 
that you won't find with 
Leading Edge. 
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SOFTWARE 
While Leading Edge only 
comes with a word processor 
Headstart comes packaged with 


popular programs for spread 
sheets, wor Bees filing 
and includes Hot-Pop-Up”™ pro- 


grams. Bundled with Headstart’s | 
exclusive Operating Environ- | 
ment it makes using a computer 
simple for both the novice and 








advanced user. It's obvious Lead- 
ing Edge doesn’t stack up to 
Headstart here either. 


THE CRITICS AGREE 
Leading P-C. magazine and 
newspaper critics analyzed the 

atl and performance of 
eadstart and after torture test- 
ing and comparing, Headstart 
received rave reviews rating 
Headstart ‘as one of the best 
PC's ever!’ More evidence of 
Headstart's superiority. 


iF YOU WANT MORE PROOF 


Just write, and we will send 
you documentation by an inde- 
pendent laboratory that will 

rove to you, Headstart beats 
ading Edge... categorically. 





CHOICE 


So take the challenge and com- 
pare for yourself. Call the Headstart 
dealer nearest you: 1-800-882-1888. 
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EADSTART - vewex- 


“It will bring out the genius in you!” 


Vendex Pacific, Inc., 40 Cutter Mill Road, Great Neck, NY 11021 





Vendex Turbo 888-XT Headstart Computer System 1s a trademark of Vendex Pacihic, lnc IBM, XT is a trademark of International Business Machine Corp. 
Leading Edge 1s a trademark of Leading Edge Hardware Products: ©1988 Vendea Pacilic, In. All nghts reserved 
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@ PC LAB NOTES: OS/2 INSTALLATION ® CHARLES PETZOLD 


CLEANING UP 
AFTER IBM, PART 2 


IBM’ s OS/2 installation program is handy but lacks finesse when it comes to organizing files. 
Here are some alterations you can make to increase your hard disk’ s breathing room. 


n the previous Lab Notes column, I re- 

viewed the IBM OS/2 installation pro- 

cess and the file structure it leaves on 
your hard disk. We began to better orga- 
nize your hard disk to accommodate OS/2 
by moving files and creating subdirector- 
ies. In this installment, I'll show you how 
to make sure the cleanup is complete. As a 
bonus, Ill discuss the OS/2 files that you 
can remove from your hard disk and never 
know they're missing. 


USER-INSTALLED DEVICE DRIVERS 
User-installable device drivers are files 
with an .SYS extension that you can install 
by using DEVICE statements in the CON- 
FIG.SYS file. After installing OS/2, all 
user-installable device driver files are lo- 
cated in the \OS2 subdirectory. Let's 
move them to a directory named 
\OS2\SYS, instead. 


MD \os2\sys 
copy \os2\*.sys \os2\sys 
DEL \os2\*.sys 


When you executed that DEL command, 
were you expecting to get another error 
message telling you that the .SYS files 
were being used by another process? The 
reason you didn’t get it is that OS/2 loads 
SYS files into memory at boot-up. Code 
segments in .SYS files cannot be discarded 
from memory, so OS/2 has no reason to 
prevent the files from being deleted. 
User-installable device drivers are usu- 
ally ‘*dual-mode”’ drivers. That is, they 
apply to both OS/2 Mode and DOS Com- 
patibility Mode. For this reason, they are 
loaded into the lower 640K of memory. 


To reflect the new directory in which 
the .SYS files are stored, you'll have to 
change all of the statements in CON- 
FIG.SYS that read 


DEVICE = ¢:\08S2\driver.sys 


PC LAB NOTES 

Sorting out essential OS/2 files on your 
disk and kicking out the rest. 
UTILITIES 

STAYDOWN keeps fingers from 
stretching to type key combinations. 
ENVIRONMENTS 

An OS/2 program you don’t need a 
software development kit to create. 
POWER PROGRAMMING 

Our MASM and C programming 
expert takes a look inside his mailbag. 
SPREADSHEET CLINIC 

Turning {onerror} off; rulers on the 
range; macros hide out. 
USER-TO-USER 

AUTOEXEC and CONFIG.SYS 
shield; a convenient loss of memory . 
POWER USER 

Double-document editing in 
WordPerfect, dBASE color printing. 
LANGUAGES 

Squeezing into bitmaps in C; easier 
INLINE code in Turbo Pascal. 

PC TUTOR 

The SHELL statement and how it can 
give your user interface a lift. 
CONNECTIVITY CLINIC 

The DOS to network with; comparing 
multiuser systems with LANs. 
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to instead be in the form of 
DEVICE = ¢:\o0S2\sys\driver.SYS 


where driver is the name of one of the 
SYS files. These driver files are docu- 
mented in IBM's OS/2 User's Reference, 
so I'll discuss them only briefly here. 

The ANSI.SYS driver has been with us 
since DOS 2.0. This is one of two OS/2 de- 
vice drivers that work in DOS Mode only. 
(ANSI screen and keyboard control is built 
into OS/2 Mode and handled by the ANSI- 
CALL.DLL dynamic link library.) The 
other device driver that affects only DOS 
Mode is EGA.SYS. If you have an EGA, 
EGA.SYS should always be installed. 

All other device drivers are used by 
both OS/2 Mode and DOS Compatibility 
Mode. They have the same file format as 
dynamic link libraries. 

The EXTDSKDD.SYS driver replaces 
the DOS 3.3 DRIVER.SYS and allows 
you to access an external diskette drive us- 
ing two different drive letters. The 
COMO1.SYS and COM02.SYS device 
drivers allow you to use the serial ports in 
OS/2 Mode. COMO1.SYS is for the AT; 
COM02.SYS is for the PS/2. 

POINTDD.SYS is a ‘‘pointer device 
driver’’ that supports a pointing device 
such as a mouse. If you have a mouse, you 
need a DEVICE statement for 
POINTDD.SYS and a second DEVICE 
statement referencing one of the nine 
mouse device drivers included in OS/2. 
(IBM’s installation program copies all 
nine mouse drivers to your hard disk, just 
in case you happen to have nine mice in- 
stalled on your machine.) 
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Finally, there’s VDISK.SYS, a famil- 
iar sight since DOS 2.1. I always like to 
have a small RAMdisk around as a 
“*scratch pad”’ area for creating temporary 
files. You can create a small 64K RAM- 
disk by adding the line 

DEVICE 


C:\0S2\sys\vDISK.sys 


to the CONFIG.SYS file. You can create a 
larger RAMdisk by adding a parameter 
that indicates the size in kilobytes. Under 
OS/2, the RAMdisk is always installed in 
extended memory. If you have one hard 
disk and no external diskette drives, the 
RAMdisk will be installed as drive D:. 

A warming: After you install a RAM- 
disk, you might be tempted to specify that 
OS/2 use the RAMdisk for swapping by 
changing the SWAPPATH statement in 
CONFIG.SYS like this: 


SWAPPATH = D:\ 


But that makes no sense at all! If you have 
a RAMdisk large enough to store the swap 
file, then OS/2 would not need to do swap- 
ping at all if the RAMdisk were not in- 
stalled. (Think about it.) However, you 
can speed up printing just a little if you 
specify that SPOOL.EXE use the RAM- 
disk for storing its temporary files. 


SYSTEM DEVICE DRIVERS In addi- 
tion to the .SYS files now in the \OS2 
\SYS subdirectory, there are some .SYS 
files in the root directory. OS/2 loads these 





= The install program 
copies files for both the 


AT and the PS/2 to your 
root directory. 





device drivers automatically while boot- | 


ing, and they must be in the root directory 
of the boot disk. However, you have more 
.SYS files than you need. The IBM instal- 
lation program copies files for both the AT 
and the PS/2 to your root directory regard- 
less of which machine you have. 

The COUNTRY.SYS file is used for 
both the AT and the PS/2. It contains coun- 
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try-dependent information. These .SYS 
files are used only by the AT: 


CLOCK#@1.SYS 
DISK#1.SYS 
KBD@#1.SYSs 
PRINT@1.SYS 
SCREEN@1.SYS 


The following .SYS files are used only by 
the PS/2: 


ABIOS .SYS 
CLOCK@#2.SYS 
DISK#@2.SYS 
KBD@#2.SYS 
PRINT@2.SYS 
SCREEN@2.SYS 


Under DOS, device drivers for the clock, 
disk drives, etc., were part of IBMBIO- 
.COM, a file that grew larger with each 
successive DOS version. The OS/2 ver- 
sion of IBMBIO.COM is only 4K long. 

The ABIOS.SYS driver used in the 
PS/2 takes advantage of the PS/2 **Ad- 
vanced BIOS” routines that run in protect- 
ed mode. But take a look at the contents of 
ABIOS.SYS by entering 


TYPE ABIOS.SYS 


You'll find that it’s not really a .SYS file at 
ail but a simple ASCII file containing a list 
of four other files: 


F88008.BIO 
F8@108.BIO 
FC#408.BIO 
FC@#508@.BIO 


These files are also in your root directory. 
If you have a PS/2, the .SYS files with a 
O1 in the name are not needed in the root 
directory. If you have an AT, the SYS 
files with a 02 in the name and the four 
.BIO files are not needed in the root direc- 
tory. 
ais move the unneeded files to the 
\OS2\SYS directory just to get them out of 





the way. For example, if you have a PS/2, | 


you'll execute commands like 


COPY CLOCK#1.sys \os2\sys 
DEL CLOCK#1.sYS 


and so forth. 


copies these files to the root directory. The 
.DCP files are referenced by DEVINFO 
statements in the CONFIG.SYS file. 

A “‘code page’’ is the same thing most 
of us call a character set. These files allow 
the use of foreign language keyboards and 
international character sets on the EGA, 
VGA, IBM 4201 Proprinter, and IBM 
5202 Quietwriter printer. So, let's move 
these .DCP files to a directory named 
\OS2\DCP: 


MD \os2\pcP 
COPY \*.pDcP \os2\pcP 
DEL \*.DCcP 


Now change all references to these .DCP 
files in CONFIG.SYS to indicate the new 
directory. For example, you would change 
the command 


DEVINFO = SCR,VGA,C:\VIOTBL.DCP 
to instead say 


DEVINFO = SCR, VGA,C1\0S2\DCP\VIOTBL. DCP 


If you're using a U.S. keyboard, you 
don’t need any DEVINFO files at all in 
CONFIG.SYS. The OS/2 installation a}- 
ways adds the DEVINFO line shown 
above, but you can delete it from the CON- 
FIG.SYS file if you want. 


DOSCALLS IMPORT LIBRARY The 
\OS2 subdirectory contains a file named 
DOSCALLS.LIB. This is an ‘**import li- 
brary.’’ If you write programs for OS/2, 
you'll run the OS/2 LINK program to cre- 
ate an .EXE file of your program. When 
you run LINK, you specify DOSCALLS 
.LIB as a library for LINK to use. DOS- 
CALLS.LIB contains information that al- 
lows LINK to construct a table in the EXE 
file that allows OS/2 to perform dynamic 
linking when the program is run. 

Let's move this file to a directory called 
\OS2\LIB thus: 
MD \OS2\LIB 
COPY \0S2\DOSCALLS.LIB \0S2\LIB 
DEL \0S2\DOSCALLS.LIB 


If you later write OS/2 programs under 


| OS/2, you'll add a statement like this to the 
| OS2INIT.CMD file: 


THE CODE PAGE FILES OS/2 in- | 


cludes four ‘‘code page”’ files with the ex- 
tension .DCP. The installation program 


SET LIB = C:\0s2\LIB 


This allows LINK.EXE to find the DOS- 
CALLS.LIB file. 
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Tall claims. you be the judge.* 
Many companies The OTC 850XL not 
say they offer the ProPrinter XL pages* only delivered 58% 
fastest printer with the RE LD Stic Ghee more throughput than its 
best value for your money. closest competitor, but also 
At OTC, we decided to challenge those claims . .. proved to be at least a 25% better value. 

and we won! We clearly deliver more throughput It's easy to make tall claims. But the others just 
for your money. don’t stack up to Output Technology! Take a good 


We took five competitors and ran a Lotus™ 1-2-3 look at who is standing tall above the rest... call 
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The Graphics Gallery difference has to 
be experienced to be believed. So we've 
arranged for you to experience our busi- 
ness graphics software for yourself. Just 
call now to get your free demonstration 
copy. 


Graphics Gallery is to use. Take 
a look at the high quality output. 
Discover how quickly it turns 
ordinary worksheet files from 
Lotus® 1-2-3® into extraordi- 
nary charts and graphs. And 
see how effortlessly it works 
with all the most popular desk- 
top publishing programs to 
enhance your results. 

Because until you've 
actually slipped Graphics Gallery into 
your own disc drive, you simply won't 









Find out for yourself how casy ass 


know what a difference Graphics Gallery 
can make in your day—every day. ~ 
That's why we simply can't offer 
anything less than a real demonstration 
copy of the actual program. Use it just as 
you would a purchase copy (except 
for printing and saving files) and 
prove everything we say for 
yourself. 
Graphics Gallery software is 
> everything 
™ » you'd expect 
from the indus- 
try leader in 
graphics de- 
vices like plot- 
/ ters and laser 
/ phinters—and from 


ee the people who never 


stop asking "What if...” 


Take Graphics Gallery 
for a desk drive. ...%2se2%., 
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NE. Circle Bivd., Corvallis, OR 97330 
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LIBRARY MADNESS The word “‘li- 
brary’’ and the extension .LIB are used for 
several different types of files in DOS and 
OS/2. This naming convention obviously 
creates some confusion—tet’s try to sort 
them out. 

DOS ts are familiar with 
“‘object code libraries,’’ which have the 
extension .LIB. These files often contain 
code for frequently used subroutines. 
When a program is being linked, code 
from the library files is brought into the 
-EXE file. Object code libraries are usual- 
ly supplied with compilers; no object code 
libraries are included with OS/2. 

The DOSCALLS.LIB ‘‘import ti- 
brary’’ I just discussed is structured very 
much like an object code library, and it is 
also used by LINK. However, instead of 
containing code, the import library con- 
tains information necessary for LINK to 
construct an .EXE file so the program can 
call routines located in any dynamic link li- 
braries. 

The word “‘library’’ is also used when 
speaking about ‘‘dynamic link libraries.”’ 
These files have the extension .DLL and 
contain functions that an OS/2 program 
can call when it is running. (More details 
about dynamic link libraries can be found 
in my Environments column in PC Maga- 
zine, October 27, 1987.) 

You'll also find three other OS/2 files 
that have a .LIB extension: SHELL- 
11F.LIB in the root directory, INTRO 
-LIB in the \OS2\INTRO directory, and 
INSTAID.LIB in the \OS2\INSTALL di- 
rectory. These files contain templates for 
the various screens and windows displayed 
in the Program Seiector, the ‘‘Introduction 
to OS/2”’ program, and the installation 
program. To avoid confusion, these files 
should obviously have been given a differ- 
ent extension, but there’s not much we can 
do about that. 


THE EXECUTABLE PROGRAMS At 
this point, the \OS2 directory contains all 
the external commands with .COM or 
-EXE extensions, and the files HELP 
-BAT, HELP.CMD, and MORTGAGE 
-BAS. (Would an IBM operating system 
be complete without MORTGAGE 
-BAS?) 

You may have heard that OS/2 does not 
support .COM files, only .EXE files. So 


why does OS/2 include a bunch of .COM 
files that run in OS/2 Mode? Well, despite 
the .COM extension, these are really 
-EXE files. But some existing DOS pro- 
grams execute these external commands 
from within the program. Thus, these 
DOS programs explicitly refer to a file 
with the .COM extension. If the OS/2 ver- 
sions of these files did not continue to have 
a .COM extension under OS/2, such DOS 
programs would not work under OS/2’s 
DOS Compatibility Mode. 

Let’s move these programs into a sub- 
directory named \OS2\PRG, like this: 


MD \0S2\PRG 
COPY \os2\*.* \oS2\PRG 


Virtually ali of these files are sufficiently 
documented in the OS/2 User’s Reference, 
and many of them are familiar extemal 
commands, so I won’t discuss them here. 
However, notice that the IBM manual only 
documents the HELP command and not 
the HELPMSG.EXE . HELP is 
actually a batch file: the HELP.CMD 
batch file runs in OS/2 Mode and the 
HELP.BAT file runs in DOS Compatibil- 
ity Mode. Both these batch files call 
HELPMSG.EXE to display help informa- 
tion. 

HELPMSG.EXE accesses an ASCII 
file named OSOOO1H.MSG for this help 
information. This file is stored in the root 
directory, but you can move it to \OS2 
\PRG thus: 


COPY \OSO$91H.MSG \OS2\PRG 


After moving all the external com- 
mands into the \OS2\PRG subdirectory, 
you should change the PATH and DPATH 
Statements in OS2INIT.CMD, which is 
the OS/2 Mode “‘auto exec’’ file. OS2IN- 
IT.CMD is stored in the root directory. 
Change the PATH and DPATH statements 
in OS2INIT.CMD to these: 


PATH C:\0S2\PRG 
DPATH C:\0S2\PRG 


The DPATH statement specifies a data file 
search path, and it is needed only so that 
HELPMSG.EXE can find OSOOOIH 
.MSG. 

The reference to \OS2 in the PATH 
statement in your AUTOEXEC.BAT file 
should also be changed to \OS2\PRG. 
Further, you should add to your AU- 


TOEXEC.BAT file an APPEND state- 
ment (which is the DOS Compatibility 
Mode equivalent of DPATH): 


APPEND C:\0S2\PRG 


This allows HELPMSG.EXE to find 
OSO001H.MSG when you run HELP or 
HELPMSG under DOS Compatibility 
Mode. 

You'll also have to change the directory 
for SPOOL.EXE in the CONFIG.SYS 
file: 


RUN = C:\0S2\PRG\SPOOL.EXE 


Now, after you reboot, you can delete ev- 
erything in the \OS2 directory and also the 
OSOOOIH.MSG file in the root directory, 
thus: 


DEL \os2\*.* 
DEL \0S0O991H.MSG 


THE COMMAND PROCESSORS The 
root directory contains two command pro- 
cessors that display the command line 
prompt and execute internal commands. 
COMMAND.COM is familiar from DOS 
and is the command that runs in 
the DOS Compatibility Mode. CMD.EXE 
is the OS/2 command processor. Both 
these files can be moved to the \OS2\PRG 
subdirectory: 

COPY \COMMAND.COM \0S2\PRG 

COPY \CMD.EXE \0S2\PRG 


In CONFIG.SYS, change the PROT- 
SHELL (‘‘protected-mode sheil’’) state- 
ment to this: 

PROTSHELL = DMPC.EXE SHELL11F.CNF 


SHELL11F.EXE C:\0S2\PRG\CMD.EXE /C 
OS2INIT.CMD 


[ete] 


[The above must be typed as a single 
line.—Ed.] Similarly, change the SHELL 
statement to this: 


SHELL = C:\0S2\PRG\COMMAND.COM 
C:\OS2\PRG /P /E:1824 


[The above must also be typed as a single 
line —Ed.] After you reboot you can de- 
lete the two command processors from the 
root directory: 

DEL \COMMAND.COM 

DEL \CMD.EXE 


When OS/2 boots up, it normally 
leaves you in the Program Selector. If you 
would rather be left at an OS/2 command 
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© 4.77, 6, 8, ISMHz Software- 
Seiectebie Speed 
¢ 80386 Processor 
e Landmark Speed Rating 
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¢ Rates 17.6 on Norton's SI 
Benchmark Test 4.0 
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© 5060, 5151, or 101-Key 
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© 1.2MB Floppy Drive 
¢ Real-Time 
Clock/Calendar 
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“Overall, the Standard-286/10 appears to 
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Everything You Need To Begin Serious Computing Immediately! 


Professionai Starter Kit $1495 


Computer-286/10M system with 80286 processor (with switch- 
selectable 6MHz/10MHz processing speeds and small footprint 
chassis), Phoenix” ROM BIOS, 512KB RAM (expandable to 1MB on 
motherboard), 8 expension slots, 200-watt power supply, 1.2MB 
floppy drive, enhenced 101-key keyboard, dual floppy/herd drive 
controller, clock/celendar with battery backup, system reset button. 


Monographics Video-High-resolution (750 pixels x 350 lines) 
amber monochrome monitor with 12" screen, monochrome graphics 
card with parallel port, 

Hard Drive- 20MB hard drive. 

Printer-Epson® LX-800 with draft (150-180CPS) or neer letter 


quality printing, multiple typestyles, Epson character graphics set, 
dot graphics capability. 


Software-Professional Zen Software, a totally integrated soft- 
ware package: ZenWord™, ZenCalc™ and ZenLink™. 

MS-DOS® and GW BASIC® also ere included. 
Accessories-200 sheets continuous form paper, printer cable, 
and 10 double-sided, high-density blank diskettes. 


Professionai Starter Kit EGA 


Industry-standard 14" tube size EGA monitor (13"" screen), 
y Sea ard favatiel puris. 


> cay 
ARAL 
Ale, 


Career Starter Kit ) $895 


Computer-IBM” -compatible Stendard Turbo/10 computer with 
8088 processor, keyboard-selectable 4.77MHz or 10MHz processing 
speeds, 640KB RAM. half-height 360KB floppy drive, floppy drive 
controller, 150-wett power supply, 5060-style keyboard and system 
reset button. 


Monographics Video-High-resotution (750 pixels x 350 lines) 
amber monochrome monitor with 12" screen, monochrome 
graphics cerd with parallel port. 


Printer-Star Micronics NX-1000™ provides software compatibility, 
plus 120cps draft and 30cps near letter quality printing, multiple type 
styles, nine-pin print head, Epson LX-800 end IBM Proprinter II 
emuletion, dot graphics capability, end tractor/friction paper feed. 


Software-Protessional Zen Software, a totally integrated soft- 
ware package: ZenWord, ZenCalc, and ZenLink. 
MS-DOS and GW BASIC also are included. 


Accessories-200 sheets continuous form paper, printer cable, 
and 10 double-sided, double-density blenk diskettes. 


Career Starter Kit EGA 


Industry-standard 14" tube size EGA monitor (13"' screen), 
£G"-eatd, and WO-eare with and-paravel ports 





Orchid RamQuest 50/60™ 2MB of 
EMS memory, Eotugrintel: Mienosott ¢ —_y 
compatible. . : 5 


Everex Evercom li 24 2 2400 baud internal 
modem with BitCom software, includes «. « » 
auto-answer and auto-voice switchover 0 TO 
Taxan TDM-5™ External Floppy Drive allows 
PS/2 models to read 5.25" diskettes, aan a 
360KB format compatibility 


Allow multiple users to share 
peripherals or a single user to. al 
many. (Numbers in parenthesi: 
iill-hip compusstaiparioners!) 


AUTOMATIC SWITCH BOXES 
Serial (4)... 
Serial (8N)... 
Parallel (41) . 
Parallel (QM)... 


Mini Vacuurn for 


® Multiple tapes for unlimited backups 
* Aliows unattended backups 


40MB Internal (20a per minute) $389 
60MB External (sma per minutey $ B84 
60MB Internal (5B per minute) « 


v IVIAGS 
MANUAL SWITCH BOXES 
25-pin X (2/2) . 
AB (2h) . 
ABC (3) . . 
ABCD (4/) 


$79 36-pin X(2/2) ...... 


Sharp FO-150 high speed, & 
shading levels, auto . 
contrast, built-in phone. J 510 
Sharp FO-210 features above 
Plus autolaed and 


$89 
$79 
. $89 


AB (2H) . 
ABC(3M) ... 
ABCD (4n) 











Monographica Cai 

Text Mode 80 Characters x 
25 Rows, Graphics Mode 
720 Pixelsx348Lines, ¢& 
Parallel Port . ‘ 


ipersatnal Computer “Products” | 


] Enhancement Products 


for IBM® 
and Compatibles 


PCs 





sad | 


Samsung 

12" Flat Screen 
With Tilt & 
Swivel Base 


EGA Card 

640 Pixels x 350 Lines, 
256KB Display e- 
RAM . as 





Mono Combo 


Color Card ¢ 
wiParallel Port x 


CGA Combo _ 


| 400% Faster Than EGA. 


Up to 800x600 Resolution. 
Supports Existing Graphics 
Modes. Digital and $2 aC 
Analog Output . . j 


PC/XT® Multifuction Card 
384KB RAM. Parailel 

Port. Clock/Calendar. 
Game Port. Senal Port 
and Software for aj 
PCs or Compatibles. 


Parallel Printer Cables 
6' (DB25M toC36M) .... 
10' (DB25M to C36M) . . . 
for Tandy 1000 


$8.95 


] AT Seriai Cablea 


6'(DB9F toDB25M) . 

10° (DB9F to DB25M) . . 

XT Serial Cabies 

6' (DB25F toDB25M)... .$7. 
10' (DB25F to DB25M) ... 


Monographics 
Card and Monitor . . . 


Se 


Color Monitor 
CGA Monitor . . 


Color Card 
and Monitor 





EGA Combo 


Video 7° Vega Deluxe™ 
EGA, Color, and 
Monographics 


Standarda, Ultra-High Cy > / 


Resolution. 


UC FE || 


EGA Monitor 
14” Tube, High 
Resolution.. ..... 


EGA Card 
and Monitor... 


NEC Multisyne 11° 
800 Pixels x 560 Lines 
a 3imm Dot @ ¢ 


Video 7 Deluxe and ¢ 


Uttiniite Combo NECMultisync It Di 





AT® Multifunction Card 
Up to 15MB RAM 
Expansion, Serial & 
Paraltel Port for Als, 
and Compatibles w/0K < 


Full Pin Cabiea 

6' (DB25M to DB25F) . 
10’ (DB25M to DB25F) . 
6'(DB25M toDB25M) . 
10’ (DB25M to DB25M) 
Centronica® Cablea 
6' (C36M to C36F) .. 
10' (C36M to C36F) .. 
6’ (C36M to C36M)... 
10° (C36M to C36M).. . 


$7.95 
$10.95 


$13.95 





1200 Baud Intelligent . . 
1200 Baud Everex 


2400 Baud Intelligent . ‘ 


MEM-576 w/0K 
EMS PC w/OK . 
EMS AT wi0K 


Diskette 


5.25"' File Boxea 

For 50, without lock. . 
For 100, with lock. 

For 120, with lock 

3.5"" File Boxea 

For 40, without lock 
For 80, with lock 

5.25"’ Cases 

For10.. 

For6 


e St 


1200 Baud Intelligent . ‘ 
2400 Baud Intelligent 
2400 Baud Everex. 


=a Atte 


vo 
Serial & Parallel Port... < 
PC 1/0 


Also Has Clock/ 
Calendar & Game Port . 


5.25"' Diakettea 


Verbatim® 360KB DS/DD. . 
Maxeil® 360KBDS/DD .. 


Verbatim 1.2MBDSVHD . 

Maxell 1.2MBDSVHD .. . 

3.5"" Diakettes 

Sony® 14MBDS/HD.... 
Alldiskettes come 10 to abox. 
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© One-Year Limited Warranty 
© 28ms Average Seek Time 


¢ Whitney Technology and Sliders 
° Fail-Safe Automatic Actuator Lock 
° Low 14-Watt Standby Power 


AORAD 


Editors Choice 
PC Magazine Vol. 6-3 


* Wastar Digital 
Controller 

© One-Yeer Limited 
Warranty 


¢ Instells in Minutes 


-20™ (MiniScribe, 55ms).... 
(MiniScribe, 55ms) 


(Seagate, 28ms) 


 Linaar Voice Coil Closed Loop Servo Systam 





















¢ Cablas 

* Mounting Herdware 

* Westarn Digital® Controllar 

* Complate Illustrated Installation 
Manual 





With Evary 
Herd Driva 


FREE! 


or FlashCard a 

Purchased! (GSMS) wis ee cae 

* Easy to Use é (Ui) eee Ceeeere ee eere 

© Backs up Ene i int a ain r 
and Restores 

















Files 

* Menu-driven 
of use from 
bos 


PEFULLBAK™ 
CQWESTLAKE DATA 








* MiniScribe 3650 
Hard Drive 

* 6ims Avaraga Accass 
Time 

¢ Illustrated Instruction 
Manual 
For Your. Controller and Cables . 
PC/XT or = * One-Yaar Limited Warranty @7® 

Compatible ° PC FullBak Backup 

Softwere 





Okidata® 192+ 80 columns, 


© 312” Herd i 
Disk | | AST SixPak Premium™ 384KB cea draft, 40 cps 
* Can Boot From RAM, Serial, Parallel 
FleshCard | Port, Clock/Calendar Okidata® 193+ 132 columns, 


¢ Shock Mounted AST Advantage™ 


128KB RAM, Serial, 
Parallel Port 


AST Rampage“ 
256KB RAM for the 
IBM® PC.. 








° one-year limited warvarty 
® FREE one-year of technical phone support 


ay a ecto one sao Oso pecan CODs 
‘orders, and wire tranetors. 


rere copra 
Add 2% oro ie Sever and henceog 
cat ox technical 


—, 


( 1000-SX 10007x 3000H. KEY 

ro to pens  - Requires Tandy 

SS Regus Tey 
$895 $895 


$99 


FREE 30-day, money-back guarantee loss shipping 
© FREE creck cord onsen = no surcharge 















Service: 
600-999-9901 
Telex: 763543 
COMPUADD AUS 











200 cps draft, 40 cps 
NLQ 


Epson LQ-500™ Up to 160 
columns, 180 cps draft, 

60 cps NLQ ... : 
Epson LQ-1050™ 132 columns, 
264 cps draft, 88 cps 

NLQ... penne an, 









« Uses 80286 Processor 

* Keeps 8088 in Systems | 

« Processor Selectable to | 
Ensure 100% Compatibility 

© Optional 80287 

Math Coprocessor 


CALL TOLL FREE: 


800-666-1872 


FAX: 
§12-250-5760 
Outside USA: 
512-258-5575 
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line, you can create a file named START- 
UP.CMD in the root directory. This file 
can contain commands that must be nun 
only once when you boot up (such as copy- 
ing some files to a RAMdisk), followed by 
the line 


OS2INIT.CMD 


OS2INIT.CMD is also executed when you 
start a new OS/2 session from the Program 
Selector. 


FILES IN THE ROOT DIRECTORY 
By this time, your root directory should be 
looking a little less crowded. You can get 
rid of two additional files in the root direc- 
tory like this: 


DEL \INSTALL.LOG 
DEL \SYSBAS.EXE 


These files are merely by-products of the 
installation process. 

The root directory contains the two hid- 
den files IBMBIO.COM and IBMDOS 
.COM, but you won’t see these with a DIR 
command. These files must remain where 
they are. The root directory also has all the 
-SYS files for the clock, disk, keyboard, 
etc., and (if you have a PS/2) the .BIO 
files. These files must remain in the root. 

You have four ASCTI files that are used 
for starting the system and executing com- 
mands in OS/2 Mode and DOS Compati- 
bility Mode sessions: CONFIG.SYS, 
STARTUP.CMD, OS2INIT.CMD, and 
AUTOEXEC.BAT. All of these except 


Program Selector Files 


SHELL11F.EXE 
SHELL11F.LIB 

SHELL11F.PRO 
SHELL11F.CNF 


SHELL11F.All 


OS2INIT.CMD must remain in the root 
directory. OS2INIT.CMD does not have 
to be in the root directory, nor does it have 
to be named OS2INIT. If you want to 
change the name or location of this file, 
you just have to specify it in the PROT- 
SHELL statement of your CONFIG.SYS 
file. 

The Program Selector comprises six 
files in the root directory, as shown in the 
accompanying table ‘‘Program Selector 
Files.”” You can move SHELL] 1F.EXE 
and SHELL] 1F.CNF to another directory 
if you change the PROTSHELL statement 
in CONFIG.SYS, but the statement will 
look even messier than it does already, so 
let’s keep all these SHELL] IF files in the 
root directory. 

Besides SHELLIIF.EXE, you also 
have three other .EXE files in the root di- 
rectory: HARDERR.EXE, SWAPPER 
.EXE, and DMPC.EXE. The first two 
must be in the root directory because they 
are loaded when OS/2 boots. HARDERR 
-EXE handles pop-up screens for ‘‘abort, 
retry, fail’? errors and SWAPPER.EXE 
handles swapping. DMPC.EXE is more 
problematic. It does not have to be in the 
root directory, but if it is moved out, the 
PROTSHELL statement in CONFIG.SYS 
must be changed as well as batch files in 
the INTRO and INSTALL directories. 
Leave it in the root directory. 

You’ll also find three files that are 
named with the .MSG (message) exten- 
sion: OSO001.MSG, ISPD.MSG, and 


Program Selector program. 
Templates for screen and windows. 
Application profile file. 
Configuration file. 


Contains list of programs that can be run from 


the Program Selector. 


SHELL11F.AlF 


Contains information needed for running the programs 


listed in SHELL11F.All. 





The Program Selector comprises six files in the root directory. 


ISPM.MSG. Most text that is displayed by 
internal and external OS/2 commands is in 
OSO001.MSG. The message text is sepa- 
rated into a different file to allow easy con- 
version of the programs to foreign lan- 
guage markets. These files must be in the 
root directory. 


CHANGING FORMATS.TBL Finally, 
the root directory contains an ASCII file 
named FORMATS.TBL. You can display 
the contents of this file by using the TYPE 
command. 

When you format a diskette with the /S 
option under DOS, FORMAT copies 
IBMBIO.COM, IBMDOS.COM, and 
COMMAND.COM to the target disk. 
However, under OS/2, more files are 
needed to create a bootable disk. FOR- 
MATS.TBL contains a list of these files. 
FORMATS.TBL must be in the root di- 
rectory for FORMAT to access it. 

If you’ve been following the steps in 
this article, however, some of the files list- 
ed in FORMATS.TBL have been moved 
to other directories. Thus, if you want to 
create bootable diskettes, you must edit 
this file and change the affected lines. For 
example, the .DLL files are now in \OS2 
\DLL. So, any line in FORMATS.TBL 
such as 


filename .DLL 
should be changed to 
C:\0S2\DLL\ filename .DLL 


After you change FORMATS.TBL, try 
formatting a diskette with the /S parameter 
to see if you changed all of these filenames 
correctly. FORMAT will report which 
files it could not find. 


WHAT YOU CAN DELETE Although 
OS/2 takes up 3 megabytes of hard disk 
space, you can reclaim some of that space 
by deleting files you don’t need. For exam- 
ple, you can reclaim 128K by going into 
the \OS2\SYS directory and deleting all 
the mouse drivers you don’t need. (If you 
ever get a new mouse, you can always 
copy the appropriate mouse driver from 
the original OS/2 *‘Diskette 3.’’) 

IBM’s OS/2 comes with a program 
called ‘‘Introduction to OS/2.’’ By all 
means, check it out. If you're still awake 
when the program ends, you can type 
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DEL \oS2\INTRO 
RD \0S2\INTRO 


You can then also remove it from the Pro- 
gram Selector. 

IBM’s OS/2 manual is very vague on 
the files in the \OS2\INSTALL directory. 
I suspect that IBM wil] make information 
available to other software manufacturers 
so they can use this installation program 
for installing their own applications. Thus, 
you should probably leave the directory on 
your hard disk. 

If you won't be programming for OS/2, 
you can delete the DOSCALLS.LIB file 
from \OS2\LIB and remove the directory. 
You can also delete LINK.EXE in the 
\OS2\PRG directory. If you won’t be 
moving out of the U.S. or won’t need to in- 
stall a foreign language keyboard, you can 
delete the .DCP files in the \OS2\DCP di- 


Now think about this fora moment: The 
OS/2 installation program copies both the 
AT and PS/2 system-installable device 
drivers (such as CLOCKOI.SYS and 
CLOCK02.SYS) to your hard disk. Why 
is this? Well, you may need to format a 
bootable OS/2 diskette for a system other 
than your own. For example, if you have 
an AT, you may need to format a bootable 
diskette for a PS/2. That diskette will re- 
quire CLOCKO2.SYS even if your AT 
does not. 

However, if you want to format a disk- 
ette for another system, you must have an 
extemal 1.44MB 3'-inch diskette drive 
on your AT or a 1.2MB 5'%-inch diskette 
drive on your PS/2. As far as we know, 
these external diskette drives do not yet 
even exist! 

So, if you have an AT and you do not 
need to format an OS/2 boot diskette for a 
PS/2 (or vice versa), you can delete all the 
.SYS files in \OS2\SYS that do not apply 
to your system. If you have a PS/2, you 
can delete all .SYS files with a 01 in the 
name. If you have an AT, you can delete 
all .SYS files with a 02 in the name and the 
four .BIO files. 


BECOMING FRIENDS WITH OS/2 
The unfamiliar is always a little scary. I re- 
member that in 1983 many people were 
leery of DOS 2.0 because of all the new 
commands in that operating system. Now- 


adays, fear of DOS 2.0 seems silly. 
Similarly, all the unfamiliar files in 
OS/2 make the operating system seem 
quite complex on first encounter. But after 
sorting these files into manageable groups 


(each with its own subdirectory), it Dein 
to look a little more coherent. 


Charles Petzold is a contributing editor of 
PC Magazine. 


“‘40 Exact Emulations, 7 File Transfer Protocols, 
and Multi-port Background Communications” 


* Inciudes over 40 exact emulations, supporting block and 
conversational modes 

¢ Seamless Remote Virtuai-Disk integrates file transfers between 
tigre systems and your favorite PC application using local 

isk syntax 

© Supports IBM® PS/2, PC, XT, AT compatibles 
© Operates over any NetBIOS LAN, the DEC LAT, Banyan, 
Bridge, Novell, and Allen Bradiey Asynchronous Servers 


$495 00 
For Information Call 800/225-8590 
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_ ‘Introducing, 
the most 
e mouse 
ever to set foot 
ona deskiop. 


The LOGITECH HiREZ Mouse— 
the only mouse expressly designed for 
high-resolution screens. 

With a resolution of 320 dots-per- 
inch (as compared with 200 dpi or less for 
ordinary mice), it covers the same area 
on your high-res screen, but needs less of 
your desk to do it. More than 50% less. 
Saving you valuable desk space, and 
effort: mouse maneuvers that used to 
require a sweep of the hand are now 
reduced to a flick of the wrist. 


fi 


Which makes this new mouse a 
hand's best friend. And a more reliable, 
long-lasting companion—fully compatible 
with all popular software, and equipped 
with a Lifetime Guarantee. 

Equipped, too, with other advantages 
exclusive to all Logitech mice: A unique 
lightweight ergonomic design. Low- 
angled buttons for maximum comfort 
and minimum fatigue. An exclusive tech- 
nology that guarantees a much greater life 
span. An exceptionally smooth-moving, 
dirt-resistant roller ball. And natural 
compatibility with all PCs, look-a- likes, 
and virtually any software. 

So if you've got your eyes on a 
high-res screen, get your hands on the 
one mouse that’s agile enough to keep 
up with it. 

The LOGITECH HiREZ Mouse. 

For the dealer nearest you, call 800- 
231-7717 (800-552-8885 in California), 
or write Logitech, Inc., 6505 Kaiser Drive, 
Fremont, CA 94555. In Europe, call or 
write: Logitech Switzerland, European 
Headquarters, CH-1111 Romanel/Morges, 
Switzerland (++41-21-869-9656). 


CILOGITECH 
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The LOGITECH 
FiREZ mouse needs 
50% tess desk space 
fo cover the same 
amount of screen 
area as a 200 din 
mouse. 
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SPLITTING UP 
THE KEYBOARD 


COMBOS 





Only basketball players can hit Shift-F6 on the new IBM keyboards, and the handicapped 
have always deserved a way to separate keystroke combinations. STAYDOWN is the answer. 


obody at |BM can type. That 
seems a fair inference, at least, 
from the company's history of 
changing keyboard layouts every couple of 
years. Not content with the infamous left- 
shift and backslash placement on the origi- 
nal PC and XT, the PC AT shifted the Esc, 
tilde, and backslash keys in 1984. Two 
years later IBM produced its 101-key ‘‘En- 
hanced’’ keyboard, which, among other 
things, relocates all the function keys we'd 
spent thousands of hours training our fin- 
| gers to find without thinking. 
| Maybe our muscle memories for the old 
function-key arrangement will pass away, 
but so too will the convenience of entering 
key combinations like Ctrl-F8 and Alt-Fl 
with one hand. Best-selling word proces- 
sors, spreadsheets, databases, and utilities 
of every ilk popularized and perfected the 
use of the 40 function-key combinations. 
They polished their user interface to make 
every feature of an application available 
through single keystroke combinations 
that never required the right hand to move 
from home position. But not with IBM’s 
‘*Enhanced,’’ model-of-the-future key- 
board. It’s as if acompany that can’t sell its 
own software wants to make everyone 
else’s software equally unsuccessful. 
There’s nothing software can do to relo- 
cate the function keys, but a bit of key- 
board trickery can make the situation 
slightly more livable. STAYDOWN, the 
keyboard utility introduced here, turns 
awkward keystroke combinations into 
keystroke sequences. It temporarily locks 
down (ignores the break code of) any Ctrl, 
Alt, or Shift key that is pressed until it re- 





ceives the break code from a second key. 
Thus, the Alt-S combination becomes Alt 
followed by S, and SideKick can be 
popped up by pressing and releasing Ctl, 
then touching Alt. 

STAYDOWN works in the back- 
ground and has no effect on normal key- 
board operation. It offers you the option of 
breaking a double-keystroke combination 
into its component parts, but it does not re- 
quire you to do so. And it’s perfectly com- 
patible with all members of the IBM fam- 
ily, including the 101-key keyboard with 
its dual Ctrl and Alt keys and its 83- and 
84-key progenitors. 

STAYDOWN will also provide wel- 
come relief for handicapped members of 
the user community who are physically 
limited to pressing a single key at a time. 
Try printing a WordPerfect document by 
simultaneously pressing the Left Shift and 
F7 keys with a mouthstick and you'll un- 
derstand why these men and women repre- 





a STAYDOWN turns 
awkward keystroke 
combinations into 
keystroke sequences. 
Thus, Alt-S becomes Alt 
followed by S. 








sent some of the most dedicated and persis- 
tent users in the industry. 

As usual, the easiest way to obtain 
STAYDOWN.COM is to download it 
from the PC Magazine Interactive Reader 
Service, as described in the sidebar 
“STA YDOWN by Modem.” The source 
code, STAYDOWN.ASM, and STAY- 
DOWN.BAS, which you can use to create 
STAYDOWN.COM, are listed here and 
are also available on the PC-IRS. 


USING STAYDOWN STAYDOWN is 
a short memory-resident utility that in- 
cludes the capabilities of temporarily dis- 
abling itself on command and even of 
completely removing itself from memory. 
The command syntax is 


STAYDOWN [/D] [/U] 


The optional /D parameter allows you to 
suspend operation of a copy already in 
memory, and /U uninstalls the utility alto- 
gether. Once disabled, STAYDOWN can 
be reactivated by being run again without 
any command line switches, just as if it 
were being loaded for the first time. 

You lock the Cel, Alt, Left Shift, or 
Right Shift key down temporarily simply 
by pressing and releasing it. (I'll refer to 
these four hereafter as ‘‘shift’’ keys, using 
the lowercase ‘‘s’* to distinguish the term 
from the name given the Left Shift and 
Right Shift keys on the keyboard.) The 
next key—and only the next key—you 
strike will be affected as if the shift key 
were still being held down. When the sec- 
ond key is released, the temporary shift 


| state induced by STAYDOWN will be re- 
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moved automatically and your keyboard 
will act as it normally does. If you have 
SideKick loaded and ready for action, pop 
it up by pressing and releasing the Ctrl key, 
then pressing Alt. Or enter WordPerfect's 
Screen menu by pressing the Ctrl key fol- 
lowed by F3. 

You can cancel STAYDOWN’s in- 
duced shift state by pressing and releasing 
the same key again. If you press Ctrl, for 
| instance, then realize you meant to press 
Alt instead, just tap Ctrl once again to tog- 
gle it off. Then you can start from scratch 
to enter the Alt combination you had origi- 
nally intended. 

Youcan still enter key combinations by 
pressing the designated keys simulta- 
neously, even if STAYDOWN is loaded 
and active. When STAYDOWN senses 
that a shift key is pressed in conjunction 
with another key in the conventional man- 
ner, it doesn't lock the shift key; rather, it 
allows the BIOS to process each make and 
break so that normal keyboard activity is 
unhindered. 
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ae 
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Note, however, that triple combina- 
tions like Ctr]-Alt-Del can't be executed a 
stroke at a time. Since the Ctrl state would 
be toggled off after Alt is released but be- 





# Youcan still enter key 
combinations by pressing 
the designated keys 
simultaneously, even if 
STAYDOWN is loaded 
and active. 


fore Del is pressed, STAYDOWN is suit- 
able only for combinations of two keys. 
While STAYDOWN is compatible 
with most major application programs, 
you'll undoubtedly find a few that won’t 





SnIFT keys temporarily tnggled 
keystroke combinations to be entered with sequential tether 
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STAYDOWN.ASM: The assembly language source code for STAYDOWN.COM. 
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RESET_KRYBOARD 
€18T08_z0R 
re zo 
anseen 
EBCTRL, 


AR, 478 

BxIT_TO_s108 3 
CB ICHECKFLAG, 0 
PROCESS_SCAK_CODE 
AL, 0060 

wor 


£0 
car¥o_pLaa, 900 
HORT PROCESS SCAN_CODE. 


let it work. This is true of any terminate- 
and-stay-resident program. Even those ap- 
plications that are incompatible, however, 
should retum control of the keyboard to 
STAYDOWN when they terminate. 

When mun initially, STAYDOWN will 
display its version number and a copyright 
notice. Reinvoke it with a /D parameter, 
and you'll receive the reply *‘STAY- 
DOWN: Disabled.’’ Type STAYDOWN 
once more at the command line and it will 
answer ‘“STAYDOWN: Activated.’’ If 
you attempt to uninstall it with the /U pa- 
rameter and another TSR has grabbed the 
same interrupt vector STA YDOWN bor- 
rowed, it will ignore the request and in- 
form you, ‘‘Cannot Uninstall.’’ If this 
happens, the only way (short of rebooting) 
to remove it from memory is with the aid 
of a commercial TSR manager, or with 
something along the lines of the IN- 
STALL/REMOVE utilities that appeared 
in PC Magazine (‘Popping Out Your Pop- 
ups,’’ PC Lab Notes, August 1987). 

If STAYDOWN ever responds to your 


ANSUME CEICODE, DSINOTHING, EBS: NOTHING, 88: NOTHING 


CarcHEcurLac, 8 
PASB_t0_9T08 ' 


yOxit to O08 if program 
ien‘t currently enabled 


yinterrupts 55 

¢Reed scen code from 

Feet Rented peocooet ae 
Jump to Ios int handier 


pReset the keyboard 


aL 


AL, AN 
KSCTRL,AL 


AL, 306 


3Bignel Zor to isterrupt 
a controller 


Exit without processing 


FROG 
ca1cope, "ps :worrEs, ES:WOTHING, ES:HOTHING 


iFait to p108 Candler if 
function code <> 4Fh 


eInterrupt on 
}Procesa scan code as anrmal 
+ 4€ program is disabled 


set flag and termiaata if 
¢ scan code = B60 


#@xranch if BH fing not ant 
ire yeiaied ecen Code is part cf 


noe, then 
Feast ae flag snd’ process 
the scan code 
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DESK-LINK Makes _ 


Disk and Printer Sharing 
a Snap. 


Now there's one easy solution that can have your two desk- 
top computers sharing files, a printer, even a single hard disk, 
all pes ust a a 

-LINK® Traveling Software, the makers of the 
wat LAP-LINK? 

“DESK: LINK allows you to connect two IBM or compatible 
computers, including the new PS/2 and laptops, with just 
phone wire and DESK-LINK software. It even comes with a pop up “talk box” function for send- 

sg back and forth between the connected computers. Even while using your favorite 
software ESK-LINK is complete too; including both Sy, and 34 inch diskettes, universal con- 
ectors, 25’ of RJ11 standard telephone cabling and documentation. 

a of all, DESK-LINK installs lessly in minutes using your com ba serial port, with no 
add-in board required. It has i ible communication speeds of over 115,000 baud, and it’s even 
compatible with most “big” networks! 

So if you’ve been looking for a fast, inexpensive way for your two computers to share files, print- 
ers, or hard disks, snap up DESK-LINK today. 
Available at your local computer store for only 
$169.95 — that’s less than $85 per computer! 
For more information call: 1-800-343-8080 or 
1-206-483-8088. 


Traveling Software, Inc. » 19310 North Creek Parkway + Bothell, WA 98011 
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@ UTILITIES 


ChECx_coom 


C3:Z0_FLAG, 8 
SHORT PROCESS_SCAN_CODM 


At 

WAIN 
€81E0_FLAG, 6 
an 


sReset fiag 
sProceas the scas code 


Perform internal processing 


HUGG 8 4 


sReturn with flaga intact 


PROCEES_SCAN_COD! 


f 
pet cP for HIOS processing 
pRaturs with flege int 


ESIT_TO_N108: yPaee to M108 for processing 


A 


IsTlsa 


{MAIN ie celied by the two interrupt handling routines to proc, 
;Sntry: AL = eceo code 


Poeeen-ner-neenee 


@ keyatroke. 


WAT PROC «EAR 
AUSUME CSICODE, OSiNOTHING, ES:NOTHING, 90 NOTHING 
‘TEST Wranch os breek code 


aL, 

oEs MREAK_COOE 

s 

?Proceas o meke code by simply seving the scan code. 

' 
oR 
nov 
stc 
RET 


CSILAST_BCAM_CODE,AL 


: 
3A break code wae received. 


3 
WREAK_CODZ: cur 


Re 


CB:RESTORE FLAG, 0 


| r8ranch if shift bita are 
RESTORE_SSIFT_WYTES 


ne 
petrip breek bit 

sadd EBb indicator 
AL, :8ranch if the key red 
esscx_ros EsirT_ 1 wae the lest one pri 


PROCHSS_GREAK: Last_3CAn_cove,@ }Proceas breek code as normal 


3 
fIgnore the broab if the key just relessed wae o shift key. 


] 
CHECS_rOR_SMIFTs 
ia scheck codes for ALT, CTRL, 
3 and SHIFT keya 


TGWORE_SREAK: sIgnore the breek code 


iReturs with cp < 0 


1 
pRepeat the SI0s shift bit(#) corresponding to the laat key relesee ignored. 


, 
RESTORE_SSIFT_SYTES: 
= AL, CS:RESTORE FLAG 


tRecover ignored acan code 
CBIRESTORE_FLAG, 6 


nov pReaet flag 
Pus iPoint ES to SIO date eres 
ust 


AL, REMIFT }Reset # single bit if 
MoT_EsnirT 3 right SHIFT key vee 
Es:[SMIFT STATE 1),0PEM ; releosed 
SHORT EMD_RESTORE 
woT_EsMirT: AL, LSHIFT 

S NOT _LEsITt 
ES: [SRIFT_NTATC 1), OFOW 
SHORT EMD_RESTORE 


sLikewles for left SxIPT 


MoT_LONIFT: AL, CTAL+00m pReaet right CTRL key bit 
= WOT_RCTRL, 

E6:(SHIFT_STATE_3) 

SHORT PIN_PRIMARY_: 


AL CTRL iReset two left CTRL bite 
Wor_LCTRL 

FT sTaTe_2) 
281[Ss81FT STATE_3],10% 
BuD_resTORe 2 3 
SHORT PIX_PRIMARY_SSIFT 7 


}Brench for further processing 
if thie is a 10l-key 
keyboard 


sReset right ALT bit. 
WOT_RALT 


Es:[SSIFT_STATE_3),0F7" 
SHONT PIX_PRIMARY_SXIFT 


WOT_LCTAL: 


MOT_RALT: pReaat two left ALT bite 


BE 3529 S05588 8588 bas 88S 288 


vtst 
as 


sTeat for 101-key keyboard 
iWrench if it'e not 


PIR_PRIMARY_SULPT: 
ms im! no ;@et CTRL/ALT bite in primary 
3 shift atete byte if either 


suL 
oul 2 left or right CTRL/ALT is 








Al, BS: [ SHLFT_STATE_3] 


An,OCH 


ESi (SHIFT _WTATE 1], 9°30 
‘YT_STATE_1 


IMITIALISH PROC WEAR 


cactivated",CS,LP,-$* 





e penesed 


ANSUNE CB:CODE,DB1CODE, £6: Cove, ES1CODE 


t 
38ee if staYoown is elready installed. 
+ 


WORD PTR (SEGIN] 
8x,x 


IMqT11 


Sgg8994038 


3 
aPares the commacd iine 


81, din 

SYTE PTR (8I),32 
PARSH2 

st 

OMORT PARSUI 


3 
PARSE‘ 
PARSS11 


cur 


w 
: 
a 


NITE PTR [8I),Cs 
IWSTALL 


MYTE PTR (SI+4],00rH 
WORD PIR (61), 442Pu 
DISABLE 


WORD PTR [81),552FH 
UNINSTALL 


ALL 
DM, OFFSET ERAKSG1 


$8 QNgERg 8 


ERROR_SXITs 
aN 
Dx 


3 


DZ,OFFSST HEADNSG 
AN,S 
2iu 


538 


DE 
AN, 
21% 


53 


POP aN 
AN, 4cH 


Int 218 


1Cleer OP 
pIsitialiee fingerprint 
FInktialise sequent values 


sadvance to Rext sequent 
380d search if we loop bach 


3 to the current segment 
heck for ASCII fingerprint 


}Leop if not found 
?Program is siready installed 


fer © /0 or /U parameter. 


}Point 08:81 to command line 
pAdvance to firet non-spece 


sEnd-of-iiner 

av thes inetail/enable 
sCapitelise estry 
i@ualifier /or 

Yee, theo disable program 
iQ@uelifier /U? 

rYea, thes uninatall program 


i¥rror code 
sELror meaeege eddrees 
s8ave regietere 


Dieplay prologue 
}Diepley error 


s&rror code 
}Terminete with ERRORLEVEL set 


1 
iDieable STAYDOWN if a copy ia presest in memory. 


z 

DISASLE: 
INSTALL FLAG, I 
OISAHLEZ 


AL,2 

DX, OFTSST MRRMSG2 

ERROR_ESIT 
DISABLE: 

£81 (CHECKPLAG) ,& 


DE, OFFSST COMPIRN_NSGL 


COMPIRM_AND_MXITs 
Pusi Dx 


OX, OFFSET NEADMEG 
AL, T 

ais 

Dx 

au,? 

ain 

AM, 4CESH 

2m8 


Ist 


1st 
ry 
sUnineteli sTAYDoInt 
3 
UNIMSTALES 


INSTALL FLAG, I 
umrastaLL2 

aL,3 

DR, OPPEET ERRNSG2 
ERROR_MRIT 


PC MAGAZINE @ APRIL26,1988 


236 


sBrror if not isetelled 
yInitialiee error pointer 


Clear cHECKrLAG byte 
Print confirmatios nesaage 


sExit with ERRORLEVEL = 6 


if « copy is preasot in memory. 


Mirror if not inateiled 


+Initielize error pointer 


(STAYDOWN.ASM continues) 











N 


, is cast-iron reliable...” 





b 2 
the = * 
$ oon Se 
¥ ee 
gre! -™ — 
vy — 
Peg go 8.” f - 
“| [i= 
fs) 
Sits 
jes or 
PCS The EasyLAN 2-PC 
ations starter kit is $219.95 


port 


PRINTERS 
Panasonic 


— 
—— 


oP 1524-24 Pn 200 crs, cosmo ©6$539 
OP 10811 - 120 CPS 24 CPS NLO 179 
WO 10801 « 100 CPS, 24 CPS NLO 199 
VOX? 30821. 240 CPS, 48 PS HLA 309 


Sur’ 
wicreavee 
NX 1000 - $44 CPS 36 CPS ma, 6 fonts | $179 
N15 1206S 30.cPS MO. 19° Wee = «919 
Wa 210-218 crs, 72 0Ps ma Pn «= 449 
NO 2015 . 216 CAS 72.cPS M0, 20pm 15° S7O 
Na 16 300.CPS 100 cP Mia, 24m 5° 749 


Canon 


CANON LBP 619 - Laser Printer $1 


Dicowox 
150? - 150 CPS SO NLO Parate! 339 
1805 - 180 OPS, $0 NLO, Ser! 349 


nec 
P2200 - 170 0S 56 NLO 24 Pn 369 





Order Today and receive EasyCALENDAR 
FREE, A $99.95 value!! 


Call (800) 232-7729, ext 25 
(800) 835-1515, ext 25 


for orders, configuration assistance, prices, 
xchange between 54" & 3%" disks brochures and article reprints. 


Server Technology, Inc. 140 Kifer Court, Sunnyvale, CA 94086, USA Telex: 5106003481, FAX: (408)738-0247, Telephone: (408) 738-8377 
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SS Seagate 


ST 225 
20 MB WrWestern Dig Controter kn $269 
ST 238 
30 MB WiWestem Dig Controiler Kn © 289 


FLOPPY DRIVES 


5%" 360K Drive $79 
5%” 12 Megabyte Drive 
3¥4" 720K Onve W/Mounting Kit 89 


What all the experts say 
about EasyLAN. 


“EasyLAN is cast-iron reliable... 
EasyLAN was the easiest zero-slot LAN 
to set up of all those we worked with.” 
PC Magazine, June 23, 1987 





“The capability of getting real value from 


shared devices, particularly printers, is 
well-supported in EasyLAN.” 


“Given the obvious utility, low cost, and 
lack of need for technical attention, a 
network, like EasyLAN, clearly offers a 
solution for many workgroup 
applications.” 
Business Software, June 1987 


“(EasyLAN)...untike full-scale systems, 


is easy to install and maintain, and 
requires little training for anyone who's 
already familiar with MS-DOS.” 


Personal Computing, June 1987 


“The value is high 2222.” 
InfoWorld Report Card 


GENERIC DISKETTES 


‘Our "generic" brand of diskettes are pro- 
duced by leading manufacturers to our 
specifications Wa guarantee these 
diskettes 10 exceed industry specifica- 
tions by as much as 85%. 


” S100 Bulk (shin 50) .89 
" OS/D0 Buk (mn 50) 99 


D.S/0.0 Buk(mn = 1,99 
COLOR red yetow tghi dius green 


OS/DD Bulk min 20) 2 
© 1B MB AT Bulk (Min 50) .69 


* DS/DD Bulk (Min 50) .39 
COLOA fed yatow green orange Dus 


ALL BULK GENERIC DISKETTES 
INCLUDE PROTECTIVE SLEEVES 
Color Coded Diskettes Labels 2.00 
Package of 100 Labels 


RIBBONS — B pack 


Apple tmagewrier $10.99 umn somean § 7.99 
fpnen ix 20 19.06 Onan Bune 14.08 
te Me a A 
Fyn WOU 100 25.80 Pemene cor ooer ioe 26.98 


SHIPPING INFORMATION 


Monitors 

Onves 

‘Accessories 

DISKETTES 

‘$4 First 200 Diskettes - $2 each adémonal 100 
APO/FPOCANADA — Add 1.5 Times Freght 


VISIT OUR OUTLET STORE NOW OPEN IN AVON, MA 


MC, VISA, American Express 


481 WEST MAIN STREET 


CALL TOLL FREE AVON, MA 02322 


1-800-637-DISK 
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HUBDISK 


(047) 588-9144 
COMPUTER PRODUCTS INCORPORATED 


FAX (B17) 559-1082 











PRODUCTIVITY 











@ UTILITIES 
| CALL == REMOVE pUninetall the program rr au 
vac ‘OMINSTALLS 
| XWTTIALIES eer 
nov AL,4@ 
a ERROR_EXTT Jace ann ennnnnnnnmnnreenereeeeneennne: 
UMINSTALLS: ? jRENOVE desllonetes the memory block 
nov DX, OFFSET CONFIRM KEGZ aperette eantireacion measage HTaterrupe vector displaced on installatio: 
f IP SWORT CONFIRN _AWO"ERIT ;ANd Poweenawenen anew ne nnrnn wane eaten nen nen ene 
? RENOvE PRoc | NEAR 
} BInetall the program if it isa‘t alreedy installed, or enable it if it is. a 
{3 pose 
) meray: wow 2St | CHECKFLAS} 2 Set enable byto now 
| cur IMSTALL FLAG, wBranch if not installed now AL, BSt (KB_VRCTOR) 
{ SNE Tustaney mr ey) 
] NOV DS, OFFONT COWFIRM_HSG3 jPrint confirmation eaesage 
| uP SHORT CONFIRM_ANDLEXIT jAnd exit wo Ox, 288 
j pop as 
| twsrantis nov An, 9C9H heck for 108 support nt nov ADLER 
i It 158 @ extended func cur BX, AX 
nov DX, OFFSET INTISH ry REBTORE VECTOR 
omc ALL sBranch if evpport ia thare nov Ox, ,OFFSET ERsHiSc3 
] nov KB_VECTOA,9 1Use lot 9 rather than 15h ste 
| nov Ox, OFFMET Into sPolnt DM to int 9 routine mat 
RESTORE_VECTOR: 
| rmerALE2s now Au, 358 s@ave current vector puse 
nov AL, ER_VECTOR Dainorarwa 
wr 21m 
| nov OLD_VECTOR, 10s Dunes (Br08 | t8R} 
| now usvacron| 2,20 Mov 
} nov an, 758 sThen polet it te internel mov rag ay [xa_vactor) 
| my AL, EB_VACTOR 9 interrupt handler Int 38 
ier aun Por Ds 
9: COOR 
nov AX, DS+{2CB) Get environment poorer 
| nov 2S,An 9 addrese from wor WORD PTR £9: (BEGIN) 
1] now AM, 498 1toen deallocate vetrixonment. 
| Iw? au space reserved by 00s nov an, 490 sPree rath give 
1 Ivt 21m original eaten  Plock 
nov an,® Print inatellation message mov DX, OFFSET Eaanecd imitislice error peaacer 
now Dx, OPFSRT YROGRAN ner vExit with CF lotect 
Ist a 
upp 
nov ax, 31008 Terminate but Famiads reeident 
| nov DM, (OFFSET IMITTALIEN-orFsE? CODES 15) g zups 


— 


secre (STAYDOWN ASM ends) 








BSI 386 System 


®@ 16 MHz microprocessor 
® 2 MB 32-bit memory on main board 

® One 32-bit e: sion slots 

© Socket for 80287 math co-processor 

© Floppy/hard disk controller 

© One 1.2 MB fi disk drive 

© 40 MB hard disk drive 

@ Enhanced 101-key k 

® Monochrome graphics card with printed 


rial/parallel port 
fatt power supply 


$2,995.00 















LCD Portable 286 AT 
© 6/10 MHz 80286 processor 

© 640K memory on main board 

© New supper twist LCD with backlit and 
hse sees 640 X 200 dots; 80 X 25 


e Reteoroninicdks graphics card for 
external monitor 













For orders only, call toll free : 


1-800-872-4547 


BSI customer support center: 


@ Laptop portable AT 
@ CRT portable AT & XT 









@ LCD portable XT © Socket for 80287 math 
(818) 442-7038 et for Co-processor 
Dealer Inquiry Welcome e@ Desk top AT & XT © Sop erate clock caletier 





are avatlable, please call for prices. 
All BSI systems are backed by a one year 
limited warranty 


a 


@ One 1.2 MB floppy disk drive 
© 20 MB hard disk (40 MB option) 
® 12 function AT style keyboard 


$1,775.00 
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9440 Telstar Ave , Suite 4 

El Monte, CA 91731 

Tel . (818) 442-0020 
IBM4/PC AT XT are trademarks of internabona’ Busness Corp. 
















PC ada a APRIL26,1988 


THE COMPUTERS 
CORPORATE 
SOURCE HARDWARE 
BOFFIN ——_ 
LIM tl?TteE D 


A Small Case for 
Big Performance! 


T1000 $799 3100/20 Call 
T1100+ 1449 T3200 Call 
T1200 = =©Call_ T5100 Call 


Multispeed $1395 2181-93 
Multispeed EL 1595 2183-92 
Multispeed HD 2395 183-93 
Diconix 150P Portable Printer $299 
Laplink $79 
When Purchased with any Laptop 








A New Member of the Family 


Introducing the LOQ-500 
24 pin Letter Quality Prin- 
ter that sets a new stan- vas 
dard for PRICE/PERFOR- 


ecutive 
and professional graphics. And you can lay them out on a page 
















any way you want. 
‘With the touch of a button on the exclusive SelecType front 












select 10, 12 or 16 characters per inch or true proportional spacing. 
use strhing “shadow” and “outiine® typestyies to enhance the headlines of your 
newsistter or other desktop publishing project. 


i Se SE0 every ociapern you mim cut wll have & ounistnlees pretension 


Epson LQ-500.......... $349 






¢ Competitive Price 
* Corporate Volume Discounts 
¢ Net Terms to Qualified Pron Subject 
Corporate Accounts 


iT 








A WONUNDER™ 


The WonUnder™ is” 
an Innovative — single 
card expansion siot for 
fhe Toshiba 11100+, 
T1200, and 13100/20 
laptops. tt allows aimost 
any 2/3 length or less 
Toshba compatible ex- 
pansion card to be 
mounted directly on 
the bottom of the unit. 


ful Innovation 


<* 


The WonUnder sup- 
ports LAN cards such 
as Arcnet, Ethernet, Proteon and Starlan as well as EGA cards 
such as ATI, Video 7 and Paradise. The WonUnder will soon be 
available for the Epson EQUITY LT and Sharp 4501, 


WonUnder™ ....... . $379 








Make A Smart 
Investment Brilliant! 


Tum Your Antique 
8088 PC/XT into a 7 
“STATE OF THE ART” 
386 MACHINE and 


Save $$ THOUSANDS 
OF DOLLARS $$ in 


includes 1 megabyte of 





4.0 standard. 
Inboard 386/PC......... $775 
80387 CoProcessor ....... ++ -$499 
MicroSoft Windows 386 ........ $119 





To Order Call: 


- (800) 255-4012 


IN MN: (612) 894-0595 
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® UTILITIES 


deinstallation command with ‘‘Uninstall 
Error,’’ you would probably be wise to 
wrap things up rather quickly, then reboot 
and start again. This error message indi- 
cates that after successfully unhooking it- 
self from one of the keyboard interrupts 
and thereby effectively disabling itself, 
STAYDOWN'’s internal request to deallo- 
cate its program memory block has been 
denied by DOS. Since there’s no good rea- 
son for DOS to tum the request down, it’s 
best to assume that well-laid plans have 
gone awry and your data is at risk. And, of 
course, until you reboot, STAYDOWN 
will refuse to work. 

An important note concerning deinstal- 
lations: loading a TSR on top of it will of- 
ten not prevent STAYDOWN from polite- 
ly removing itself from memory. The 
resulting hole in memory, while not of cat- 
astrophic nature, will never be put to effi- 
cient use by DOS's limited memory man- 
agement kernel. It’s sound practice to 


400 p. manual. 


TVC lets you choose from 45 demonstration" 


programs that can be executed with the sim- 


ulator—from simple register loads to advanced 
programs that manipulate interrupts and per- 


form file I/O, It makes learning assembly 
language... elementary! 


The Visible WS 


| 
Computer: 8088 Vv | Computer: 80286 


\ Z 


(Not Copy Protected.) 


Software Masters” 


The Vistble Computer: 8088 for IBM PC/XT/AT and true compatibles: TVC: 80286 
for IBM AT. To order direct: Software Masters, 2714 Finfeather, Bryan, TX 77803; 
(409) 822-9490. Include $3.00 handlmg. Bank cards accepted. 
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PRODUCTIVITY 


never uninstall a TSR that wasn’t the last 
one loaded. 


THE ENHANCED KEYBOARD A 
short refresher on the BIOS keyboard in- 
terface, its handling of the family of shift 
keys, and the problems presented by the 





s The BIOS tracks the 
Ctrl, Alt, and Shift states 
in real time by assigning 
each a bit in low memory. 


new look of the 101-key keyboard will 
make understanding the internals of 
STAYDOWN easier. The special keys 
Ctrl, Alt, and Shift are normally treated 





et 
a. 


mone, form basi, litisonion stags, 


PORTER 


on on odd on f9 a loco! oreo network, 
. 
= |. 
eens 8 

* 





'(@,ROSE 


| 
| 
| NEF crectronics 
| 


The Visible 


e 
Not Copy Protected. | 
: els i manufacturer 


rf 500, th 
universities. 
ucts are 
desktop pubi 
communicati 


LD Sedge 
© deny pat fe ny pert 


© Sertel, parallel or beth 


] peripherals, wach cs printers. made or bert computen A sake 
sont fo tha weil salech the destingtion AM parts con communicate 


Tha PORTER is « vervorile unit fer port expennen Wis vied widely 
tes dora collection telecmmeniartions, fectery 
1} rivttigie printer contrel Dato con be mmivad ond trammitted 
simaivorenasly on all parts ond is revied by command Other 
cornmatds indoda weit ge copy und dew butter itis often vied 


communication products. 
Fortune 


differently from the rest in that the BIOS 
tracks their respective states in real time by 
assigning each a bit in low memory. The 
lower 4 bits of the byte at 0040:0017h are 
dynamically updated to represent the up/ 
down status of the Right Shift, Left Shift, 
Ctrl, and Alt keys (bit 0 to bit 3, respec- 
tively). 

The BIOS forces the corresponding bit 
high when a key is pressed and clears it 
when a break code (the key’s 7-bit scan 
code with the eighth bit of the byte set to 1) 
from the keyboard controller signals that 
the key has beenreleased. A running appli- 
cation program can determine whether or 
not a given shift key is depressed, either by 
checking the corresponding data bit direct- 
ly or by calling interrupt 16h with AH set 
to 2 to return the BIOS shift status byte in 
the AL register. 

Until the 101-key keyboard was intro- 
duced, a single byte in the BIOS Data Area 
was assigned to record shift key status. 





SHARING SOLUTIONS | 
We’ve Added a New Teacher to easter 
Our Assembly Language Program. 


Introducing The Visible Computer: 80286 -an advanced version of 
the “Award Winning” TVC: 8088. Its animated simulation of the PC’s 
microprocessor shows you exactly how assembly language instruc- 
tions are carried out. And it comes complete with a comprehensive 


= BeBe sae cetiaas 
Lartlibeen Pet mec 
- CTT, 


This printer sharing at its beri All competen con tend dete 
‘imwtranecesly Tha dato is velmoed fo the prior the onder 
Up v0 | eapebyte was remived Auto form land end wetug citings keep print jolt 
seperated From tha rent pone! you con char ony part Operetien 
From $350 ia belly automatic We changes bo yew sotteess ora required 


© 40 F competen 


fa oy wther pert connemently Featwes indude coalqeretion 


tiwag! cuable trent pone! diipiey ond mony mare 


sc rrenvED wert 
© Printer buffers 
© Marval suriches 
© Protocal converter, 
© Cables ond adopters 
© Hodes /line drivers 
© Melreplenen 

© One peor werronty 

© Full chica support 

© 30 day maney heck guarentee 

© OFM and custom onnfigueations 

© Coll un fer oll your enteriace needs 


eorenation, ond 


One rempyter bo 

401 0 porighorals 
Up te 254K memary 
Setiel or porate! 

From S795 


CALL FOR CATALOG 
AER EK ELYE) 


PO BOX 742571 
HOUSTON, TX 77774 


Rose Electronics is a recognized Houston based 


of computer peripherals and data 
Our customers include the 
e@ federal government, and schoois and 


Some of the appiications suited to our 


rinter sharing, Computer networking, 
ishing and = micro to mainframe 


ion. 
Dealer inquiries are welcome. 
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Ah, the big idea. Everyone just about any PC, such as the 


has one. But not everyone can HP Vectra PC and IBM PC's. As 
afford a plotter to plot one on. well as popular PC CAD programs 
Which got us thinking. What if like VersaCAD and AutoCAD. 
there was an HP quality plotter so If the idea of having HP 
reasonably priced you could afford reliability with a low price tag 
to hook one up to every PC CAD makes sense to you, call us now. 
workstation in the office? For a brochure and sample plot, 
Presenting the HP DraftPro call 1 800 752-0900, Ext. 901A. 
Plotter For only $3995 any architect, The HP DraftPro Plotter: 
engineer or designer can create high-quality drafting for only 
perfect plots time after time. $3995" 
Consider what the DraftProcan do: — The drawing shown below was produced on the 
It can draw straight lines, HP DraftPro with VersaCAD software 
smooth arcs and perfectly-formed ¢ HEWLETT 
characters. All on C and D-size 
drafting film, paper or vellum, PACKARD 
using eight different pen colors. pest acer per aa ot 
Furthermore, it works with CIRCLE 339 ON READER SERVICE CARD 


How to pull off a fantastic 
HP plot for only $3995. 





If 
1}} 
A 4.3155 ——~ // 





The addition of duplicate Ctrl and Alt keys 
required that at least two more bits be dedi- 
cated to the shift keys. IBM designated 
four. Realizing that a press of either or 
both Ctrl keys should constitute an active 
Ctrl state, the designers assigned a new bit 
to each Ctrl and Alt key. The original Ctrl 
and Alt indicators at offset 17h were now 
derived by logically ORing the left Ctrl 
and Alt bits with the right. In this way, not 
only was compatibility with existing soft- 
ware maintained, but programs written 
specifically for the new keyboard could 
determine the state of duplicate keys indi- 
vidually. The diagram ‘‘The BIOS Key- 
board Status Bytes”’ illustrates the map- 
ping of the bytes in the BIOS Data Area 
whose bits reflect shift-key positions. 

But there is far more new to the I01-key 
keyboard than the added keys and re- 


REM -- BASIC PROGRAM TO CREATE staydown.com 


OPEN “steydown.cOM® AS #1 LEN = 1 
FIELD #1,1 A® AS 
CHECKSUK = @ 
FoRI «#10 108 
LINESUN © 6 
PRINT °.°; 
FOR I = 1708 
READ BYTE 
CHECKSUM = CHECKSUM + S8YTE 
LIMESUM © LINESUN + BYTE 





= The Enhanced key- 
board offers a choice of 
three scan code sets. The 
BIOS was updated to 
include support for about 
45 new key combinations. 





shaped numeric keypad. While each key 
on IBM keyboards has historically been 
assigned a unique scan code, new keys that 
duplicate existing ones (including Ctrl and 


1F (OYTE < 256) THEW LSET A$ = CHAS$(AYTE) 


PUT #1 
MEXT J 
READ LINECHECK 


1F LINECHECK <> LINESUN THEN PRIKT “Error in Line";268 + 18 © Ir 


MEXT 1 
cCLOOE 


AY CHECKSUM = 75565 THEM PRiInT “Successful Completion!" : END 910 


PRINT “COM file is not validt* : EwD 
233, 


920 

09, 930 

ae, 940 

56, ose 
960 
970 
960 
998 
1008 DATA 
1010 DATA 
1020 DATA 
1 


STAYDOWN.BAS: A BASIC program that will automatically create STAYDOWN.COM. 


Alt) are identified by a sequence of two or 
more scan codes sent from the keyboard 
controller. Furthermore, the keyboard 
now offers a choice of three scan code sets, 
The controller hardware is responsible for 
translating the incoming scan codes re- 
ceived from the keyboard’s dedicated mi- 
croprocessor into values recognized by the 
BIOS, much as the original AT keyboard 
controller did when it converted 84-key 
keyboard scan codes to their 83-key coun- 
terparts. And the BIOS itself was updated 
to include support for about 45 new key 
combinations not recognized by earlier 
versions. 

These changes have had a dramatic im- 
pact on the way programs are written. 
Code that needs to detect the new key com- 
binations supported by the BIOS must use 
anew set of interrupt 16h functions. Func- 
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Time is of the essence. The 
essence of the HP DraftMaster Plotter 
The fastest A to E size drafting plotter 
made by Hewlett-Packard. A plotter 
so fast, any designer can create big 
ideas at blinding speeds. 

How did we do it? With unsur- 
passed acceleration. And features 
like a new pen-sorting algorithm. 
Bi-directional plotting. And a very fast 
Tesident micro-processor We even 
offer a model with roll-feed for non- 
stop plotting. 

But the HP DraftMaster doesn't 
sacrifice output quality for its blinding 
speed. Every plotter is thoroughly 
tested to ensure the highest reliability 
and precision. So you get smooth 
arcs, straight lines and perfectly- 
formed characters, time after time. 
Furthermore, it handles a variety of 


pens on drafting film, vellum or paper 
—all at optimal speeds. 

Naturally, it works with just about 
any computer Like the HP Vectra PC 
and IBM PC's. As well as popular 
PC CAD software like AutoCAD 
and VersaCAD. And the DraftMaster 
brings with it HP’s worldwide reputa- 
tion for quality. Prices start at just 

900° 

Why wait? For a brochure and a 
sample plot, call us at 1800 752-0900, 
Ext. 901A. 


The drawing shown was produced on the 


(Breet 


is @ registered trademark of AutoDesk Inc VersaCAD is a 
trademark of TaW Symems “Suggested US hst pnce 
© 1987 Hewlett Packard Co ABI23CD4 
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Wwe Never 
stop 
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(ISKUTY Za 


How to create monumental plots 


in a matter of minutes. 
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| tion 0, for example, doesn’t report a press 


The BIOS Keyboard Status Bytes of Ctrl-Up Arrow or Ctrl-Down Arrow, 
while function 10h does. And utilities that 
0040 : 0017 monitor incoming scan codes must be alert 


for the scan code EOh, the first byte of a 
two-byte sequence that signals the make or 
break of the enhanced keyboard’s new 
keys. 

The Left Ctrl key, for example, gener- 
ates the make code 1 Dh; Right Ctrl gener- 
1= Right Shift pressed ates EOh, then 1Dh. This distinction al- 
1 = Left Shift pressed lows the BIOS to determine which key was 
1 = Either Ctrl pressed pressed and toggle the appropriate shift 
1 = Either Alt pressed State bit. Likewise, the Left Ctrl break val- 
1 = ScrollLock active ue is 9Dh (Dh + 80h), while a break of 
1 = NumLoek active Right Ctrl is signified by EOh followed im- 

é mediately by 9Dh. 
i ear ar wees One unexpected change to the key- 
ms board interface comes from far left field 
and is nothing less than maddening: the 2- 


byte make or break code of 13 of the 101 
keys is accompanied by an additional two 
(and sometimes four) scan codes if select- 
ed shift keys are simultaneously depressed 
or if NumLock is on. Pressing the dedicat- 
ed gray PgUp key, for example, normally 

1 = Left Ctrl pressed produces the make/break codes 

1 = Left Alt pressed EG 49 (make) 

1 = SysReq pressed E8 C9 (break) 

1 = Pause active i i : 
Pressing the same key with Left Shift held 

1 = ScroliLock pressed down results in 

1 = NumLock pressed 6 AA EG 49 (make) 

1 = CapsLock pressed = mare 

“ iat EG C9 EG 2A (break) 





1= Insert pressed 


Holding down Right Shift instead pro- 


0040 : 0096 Hepes 
EG B6 ES 49 (make) 
E6 C9 EGO 36 (break) 
and pressing and releasing PgUp with both 
Shift keys depressed sends the convoluted 
1 = Last code was Eth poe 
1 = Last code was E0h ES AA ES B6 EB 49 (make) 
1 = Right Ctrl preseed Eg C9 EM 36 EB 2A (break) 
1 = Right Alt pressed Not by coincidence, the extra scan | 
1= 101-key keyboard | codes AA/2A and B6/36 correspond to the 
* Function unknown * Left Shift and Right Shift keys, respective- 
1 = Last code was ACK ly. But the single scan codes that follow 


1=1D sequence in progress| | the press or release of the Shift keys them- 
selves are external to the sequences above. 





This practice departs from IBM's long- 
A great deal of information on the status of the keyboard is maintained by the BIOS. standing tradition of leaving make/break 
Each bit acts like a flag, indicating whether a specified condition is met. codes independent of shift states. As you 





can see from the listings above, certain 
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<eys transmit different (and lengthier) scan 
:odes sequences if either Shift key is de- 
sressed or NumLock is activated. Further- 
nore, the scan codes AAh and B6h have 
heir high bits set, but come as part of the 
t-byte make code of the PgUp key itself. 
The significance of this is that, until now, 
vou could always differentiate between 
‘nake and break codes simply by testing bit 


7. The new scheme is a radical departure | 


‘rom precedent. It is clearly becoming 
more desirable than ever to leave keyboard 
wocessing strictly to the BIOS if compati- 
sility with future hardware is to be en- 
sured, 


eteoten MONITORS TSR pop-up 
eam customarily revector interrupt 9 to 

onitor the keyboard for the press of their 
hotkey. Interrupt 9 is generated by the key- 
Soard controller on all models of the PC 
{including PS/2s) whenever a key is 
pressed or released. This practice has al- 
ways violated IBM’s policy of recom- 

nding that programmers deal with the 
nardware exclusively through the BIOS, 
but the BIOS, as programmers are all pain- 
fully aware, is woefully inadequate. 

More recent BIOS versions, however, 
{including those installed in most ATs, 
some XTs, and all PS/2 machines) allow 
programs to monitor scan codes through 
service 4Fh of interrupt 15h. The current 
‘nterrupt 9 handler reads a scan code with 
an IN from the keyboard data port and 
then, with the scan code in AL, executes 
an interrupt 15h with AH set to 4Fh. Any 
TSR caring to examine or even alter these 
scan codes, therefore, need only tap into 
interrupt 15h. 

It is important to understand the ground 
tules for using this facility. A program's 
interrupt 1 Sh handler must first check to be 


‘sure that AH is equal to 4Fh on receipt and . 


pass it on to the BIOS handler if it’s not. 
(Control is passed back to the BIOS from 
function 4Fh with the simple execution of 
RET 2 instruction. Using RET 2 (to exe- 
‘te a far retum and discard 2 bytes from 







word on the stack in the micro- 
: "s flags register, preserving the 
state of the flags through the interrupt han- 
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dling process but preventing the handler 
from retuming values in the flags. 

If the carry flag is set on retum from a 
program’s interrupt 15h code, the BIOS 
processes the scan code as usual. A resi- 
dent utility can alter the scan code by re- 
placing the scan code passed to it in AL 
with its own scan code. It follows, then, 
that AL must normally be preserved if we 
don’t wish to affect keyboard operation. 
The BIOS can be told to ignore the scan 
code altogether (under the assumption that 
the intervening handler did the processing 
for it) by passing control back to it with the 
carry flag clear. 

STAYDOWN uses this new feature on 
systems that support it and falls back on in- 


terrupt 9 for those that don’t. The way to | 


determine whether or not the support is 
there is to call interrupt 15h with AH set to 
COh. If the carry flag is clear on retum (a 





= It is becoming more 
desirable than ever to 
leave keyboard processing 
strictly to the BIOS if 
compatibility with future 
hardware is to be ensured. 


condition we can test with JNC or JC), 
function 4Fh is supported; if the carry flag 
is set, support is lacking. 

For keys that return multiple scan 
codes, the BIOS calls interrupt 15h for 
each one so that the data stream can be 
monitored completely. When STAY- 
DOWN wants a system that is equipped to 
service function 4Fh to ignore the release 
of a shift key, it clears the carry flag and 
exits. If a break code is to be ignored by a 
system in which interrupt 9 has been inter- 
cepted instead, STAYDOWN must man- 
ually reset the keyboard and signal the in- 
terrupt controller that processing is 
complete, enabling other system interrupts 
of equal and lower priorities. The ten lines 
of code following the label RESET_KEY- 
BOARD in the source listing illustrate ex- 








actly how this is accomplished. 

If you’re coding an interrupt service 
routine in assembler and plan to exit with a 
RET rather than with an IRET, you must 
define the body of the routine as a FAR 
procedure. Near returns reset the IP regis- 
ter only, leaving CS unaltered, while far 
retums cross segment boundaries by re- 
placing both CS and IP with values pushed 
onto the stack. Whether a procedure is de- 
fined as FAR or NEAR is irrelevant if 
IRET is used, since retums from interrupts 
are far by definition. 

The procedures INT9H and INT15H, 
built to service interrupts 9 and ISh, re- 
spectively, are both defined with the as- 
sembler directive PROC FAR. If you’ve 
wondered why programmers have to both- 
er with NEAR and FAR keywords in pro- 
cedure declarations, look no further: it’s to 
let the assembler know whether to code a 
RET mnemonic as a near or far retum. Al- 
though Microsoft's Macro Assembler has 
traditionally offered only one RET (a ge- 
neric one whose type is determined by dec- 
laration), the 8088 hardware offers two. 
Among the many improvements in 
MASM 5.0 is the option of extending RET 
to RETN or RETF, for RETum Near or 
RETurn Far. 


A LOOK INSIDE Once STAYDOWN 
has latched onto one of the keyboard inter- 
rupts to monitor scan codes, it invokes the 
procedure MAIN to process them. MAIN 
simply passes make codes through, storing 
their value for comparison with the next 
break code to determine whether the key 
was released immediately after being 
pressed. If the break matches the make and 
the key was one of the shift keys, the break 
is intercepted by STAYDOWN and a flag 
is set indicating that a false shift state is in 
effect. MAIN resolves the shift state upon 
receipt of the next break by zeroing the bit 
or bits that correspond to the shift key acti- 
vated. 

STAYDOWN ORs each make code 
with the byte EO_FLAG (which contains 0 
if the last scan code was not EOh, or 80h if 
it was) before storing it away. A press and 
release of the Right Ctrl or Alt key is made 
distinct from the press or release of Left 
Cui or Alt, since a make from the right- 
hand side of the keyboard will have its high 
bit set after STAYDOWN ORs it with 
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Advanced Revelation: 
Building PC Applications 
dBase III And The Others 
Simply Cannot Handle. 


Discover 

The Advanced 
Revelation™ 
Difference 


Building a comprehensive per- 
sonnel/payroll system to manage 
15,000 employees on a 24-user 
386 PC network is not the kind of 
application you would want to 
tackle with an ordinary DBMS 
product best suited for building 
phone lists. 

Nor would you want to rely on 
a traditional DBMS, to take on 
the challenge of building a 
materials handling and order 
shipping control system to be 
accessed in 120 manufacturing 
locations worldwide. 

That’s because it takes more 
than just a DBMS to build a solid 
PC application. 

It takes a complete application 
budding environment that in- 
cludes not only a superior data- 
base, but also professional pro- 
grammers tools and an easy-to- 
use Application Processor™. 


And that's the 
Advanced Revelation 
difference. 

Since 1982 Advanced Revela- 
tion has been the only complete 
application development environ- 
ment for IBM PCs and compat- 
ibles that offers these three 
critical application building 
blocks: 















environment makes it easy 


Muttiple windowing 
to contro! data and establish reletionships bet. 
ween idles. 


Advanced Revelation's 

Application Processor 

puts the end user 

in control 
Most applications must be 
ultimately maintained by the 
users, able to write reports 
without any programming exper- 
tise. Customize their application 
by adding new fields of informa- 
tion, define new edit patterns, 
add entirely new windows. 

Advanced Revelation's 
Application Processor offers a 
complete set of menu and 
window-driven tools for producing 
any application without coding or 
programming. 

Pop-up windows offer options 
and HELP throughout the entire 
process. 

Whenever a user builds 
screens, menus or windows, 
Advanced Revelation automatical- 
ly builds and updates the central 
data dictionary and produces 
documentation. 

Advanced Revelation's 
Programmer Tools 

for the professional 
application builder 

Professional programmers re- 
quire an advanced set of tools 
that permit efficient design of a 
complete application from data- 
base implementation to data 
entry and inquiry screens. 


Advanced Revelation's Profes- 
sional Programmer Too! Kit pro- 
vides the tools you need to create 
even the most challenging appli- 
cations. Like MRP and payroll/ 
personnel systems. A task no 
traditional PC DBMS can 
perform. 

Tools like a powerful program- 
ming language with complete dic- 
tionary integration, with dozens 
of database, string and three- 
dimensional dynamic array handl- 
ing functions, A language so 
powerful that users have written 
such comprehensive utilities as 
word processors and spread 
sheets — applications normally 
written in the C language. 


Advanced Revelation’s 
Database centralizes 
intelligence 
A solid PC application must 
be built around a superior data- 








Windows can be created and customized with 
Advanced Revalation’s easy-to-use-painter. 


Revelation’ 


3633 136th Place, SE Bellevue, WA 98006 


‘Two Park Ave. NY., NY 10016 


aValateav’at 


base. One where all the informa- 
tion is centralized for ease of up- 
date and ease of maintenance. 

Advanced Revelations rela- 
tional DBMS truly centralizes the 
intelligence of your application 
through an active data dictionary. 
One that manages every element 
of the application information in- 
cluding field lengths, edit pat- 
terns, field descriptions and for- 
mulas, assuring that application 
maintenance is easily performed. 

Advanced Revelation's unique 
variable length record architec- 
ture (providing maximum record 
length of 65,500 characters, up to 
32,000 fields per record) delivers 
efficiency in storage as well as 
substantial improvements in 
database flexibility. 

With Advanced Revelation’s ex- 
dlusive linear hashing retrieval 
technique, your application 
building and database design 
capabilities are unsurpassed. 
Even if your application contains 
100,000 records, and has 24 
users on a LAN, your retrieval 
time still can be one-half second. 


Experience the 
Advanced Revelation 
difference yourself. Send 
for your demonstration 


system today 

In less than two hours, your 
fully functional Advanced Revela- 
tion demonstration system will 
guide you through development 
of a complete customer, invoice 
and product tracking system. 

If you have never built an ap- 
plication before — fear not. And if 
you consider yourself a program- 
ming “connoisseur — you are in 
for a development session you 
will never forget. 


Simply call toll free 


800-327-0216 


In WA. 206-643-9898 


iV 


Oo req 


Offices: New York. Boston. Philadelphia. Atianta. Chicago. Los Angeles. San Francisco. 
NOTE Advanced Revelation is compatible with the IBM PC-AT IBM PS/2, Compaq end other 100 


Percent IBM Compatibles. 
Advenced Revelation and 


and Apphcation Processor are 
Revelation Technologies, Inc. dBase Ill sa registered trademark. 
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STAYDOWN BY 
MODEM 


he programs published in PC 

Magazine can be downloaded 
by modem from the PC Magazine 
Interactive Reader Service. There 
is no charge for this service, but 
users are cautioned that these pro- 
grams are copyright material and 
are made available only for indi- 
vidual, noncommercial use. You 
may make copies for others (in- 
cluding placement on noncom- 
mercial electronic bulletin 
boards), as long as no charge is in- 
volved. Making copies for any 
commercial purpose, however, is 
strictly prohibited. 

The Eastern modem number 
for PC-IRS is (212) 696-0360. In 
the West, call (415) 598-9100. Set 
your modem and communications 
software to use 2400/1200/300 
bps, 8 data bits, | stop bit, no pari- 
ty. Files with a .COM, .EXE, or 
-ARC extension require use of the 
Xmodem error-checking protocol; 
files with .ASM or .BAS exten- 
sions can be downloaded using ei- 
ther regular ASCIl or Xmodem. 

If you use the Xmodem proto- 
col, you can download STAY - 
DOWN.COM directly, saving 
typing or downloading either the 
.BAS or the .ASM version. 
STAYDOWN.BAS, whether en- 
tered from the magazine at your 
keyboard or downloaded from PC- 
IRS, will automatically create 
STAYDOWN.COM when run 
once in BASIC. STAYDOWN 
.ASM, also listed both here and on 
PC-IRS, allows you to modify the 
program but requires you to use a 
macro assembler (IBM or Micro- 
soft, Version 2 or later) and the fol- 
lowing commands: 

MASM STAYDOWN; 
LINK STAYDOWN; 
EXE2BIN STAYDOWN STAYDOWN.COM 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 
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Remarks: 


STAYDOWN 
Command 


1988 No. 8 (Utilities) 


Permits entering two-key Ctrl-, Alt-, and Shift-key combina- 
tions as separate keystrokes. 





STAYDOWN [/D] [/U] 


The relocation of the function keys on IBM's “Enhanced” 
101-key keyboard makes it impossible to hold down a 
shifting key (Ctrl, Alt, Shift) and press a key simultaneously 
with one hand. Even with the 83-key (PC and XT) and 84- 
key (original AT) keyboards, many shifting key combina- 
tions have been awkward for many users and sometimes im- 
possible for the physically handicapped. STAYDOWN is a 
terminate-and-stay-resident (TSR) utility that permits (but 
does not require) the shifting key to be physically released 
while remaining logically depressed until the key it is to 
affect is struck. 


The optional /D switch deactivates STAYDOWN until the 
command is entered again without the switch. The optional 
/U switch uninstalls the program and frees the memory it 
previously occupied. lf another TSR program that uses the 
same interrupt vector has been loaded after STAYDOWN, a 
“Cannot Uninstall” message will be displayed. If the 
message “Uninstall Error” appears, users should immedi- 
ately save their work and reboot. 


If a shifting key is mistakenly hit (and held down by 
STAYDOWN), just hit the key again to disengage it. With 
STAYDOWN loaded, users can choose to pop up the SideKick 
utility either by holding down the Ctrl key and pressing / 
releasing the Alt key or by pressing /releasing the Ctrl key 
followed by pressing /releasing the Alt key. Note, however, 
that as its action is confined to the next keystroke, three-key 
combinations such as Ctrl-Alt-Del must be entered conven- 
tionally. 


STAYDOWN can be entered either at the DOS command line 
or, preferably, as a line in an AUTOEXEC.BAT file. It should 
be loaded before SideKick. While compatible with most 
applications, full compatibility with all applications cannot 
be guaranteed by any TSR program. 
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INTRODUCING EAIE 
TO MAKE THE BEST EVEN BETTER, 
WE ADDED 136 MORE OF THESE. 


i True local area network support HP LaserJet and Apple 
fi with record locking, password LaserWrite ready, built-in 
protection, and auto screen update font support (up to S/document) 


35% faster than Two-keystroke mail merge, and 
A Version: . built-in support for all 
MEA Version2.0 : popular mailing labels Bee 





’ - Single command multi-file 
fame . reports, and multifile look-up 
Mm Sor automatic forms fill-in 


el 





THE CRITICS CHOICE FOR FILE Senn ee von es youuare to make 
them. Which ; 0 orts will 
MANAGEMENT AND WORD PROCESSING." realy stand ot igen em ase 
sal t } 0 is y's best software value. 
Q&A 2.0 was rated #1 by Software Digest in : : ae licte invoici 
1986 and 1987" It was PC Magazine’ Editor's Choice. oe te power to easily manage mating lists, invoicing, 
InfoWorld Bob it their highest rating ever — 9.6. And expenses. Use its integration to docustomer mailings, 
pte vat be bells and whistles, Q&A 3.0 write letters and proposals, and to include 1-2-3 spread- 
tart with areal bellringer: Q&A 3.0is the frst Se et ee Sets 
file manager in the world with true local area network Ring our bell today fora 2 
support?* Next, multi-file capabilities that, forexample, pREF Ok A3.0 Demo Disk a, 
let O&A 3.0 pull an address from one database and And blow the whistleon file 
pricing from another. And automatically includes both management and word processing 
ina Separate invoice database or any report. problems for good. 
u'll find faster, two-keystroke mail merge, 800) 848-0886 Ext. 176P 
and built-in support for all the popular mailing labels. 
So you can personalize form letters and master any ? _ 
mailing in minutes. And with new font and laser SYMANTEC 





printer support, headings or graphics can be as big Breakthrough Software Division 


*Software Digest #1 File Manager 2/86 and 2/88, #1 By To Use Word Processor 1/87, #1 Integrated Fite Manager/ Word Processor 2/88; InfoWorld highest rating ever given (9.6) 3/87; PC Magazine 


Edstor’s Choice 1/87 w Q&A 2.0 owners call (415) 964-4440 for $69.95 upgrade instructions. w Q&A is a trademark of Symantec Corporation. Other brands and products are trademarks of their 
respective holders. © 1988 Symantec Corp., 10201 Torre Avenue, Cupertine, CA 95014 (408) 253 9600. 
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80h. STAYDOWN strips the high bit from 
a break code and ORs it with EO_FLAG 
| before comparing it with the last make 
code. This procedure ensures that a Left 
Ctrl make followed sequentially by a Right 
Ctrl break won't fool the program into 
locking the Ctrl state. 

The interrupt 9 and 1Sh handling rou- 
tines invoke MAIN identically, but proce- 
dure INTISH docs a bit of preprocessing 
before calling MAIN, It intercepts EOh 
codes and processes them externally by 
setting a flag indicating the last code was 
of that value. It also hides the first 2 bytes 





# On keyboards with 
one Ctrl and Alt key, 
MAIN can toggle the 
Ctrl or Alt state off. 


of a 4-byte make sequence and the last 2 of 
a 4byte break (or the first and last 4 of a 
12-byte make/break). This prevents spe- 
cial make codes greater than 80h from be- 
ing interpreted by MAIN as breaks. 

On keyboards that have only one Ctrl 
key and one Alt key, MAIN can toggle the 
Ctrl or Alt state off by zeroing bit 2 or 3 of 
the primary shift state byte at 0040:0017. 
But if there are two of each, the respective 
bit can only be reset if the bits representing 
both Left and Right Ctrl or Alt are also 
zero. When MAIN attempts to resolve an 
ignored break of Ctrl or Alt that is not pre- 
ceded by the scan code E0h (this can come 
either from the Left Ctrl or Alt on an En- 
hanced keyboard or from the single Ctrl or 
Alt on an 83- or 84-key keyboard), MAIN. 
must determine the type of keyboard be- 
fore it can restore normal operation. 

Making that determination is easy. Bit 
4 of the third keyboard data byte at 
0040;0096 is set to 1 by the PC’s power-on 
routines if a 101-key keyboard is connect- 
ed, or 0 if anything else is attached. The 
machine code instruction 


TEST ES:(SHIFT_STATE_3],10H 


clears the microprocessor’s zero flag if an 
Enhanced keyboard is detected. 
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UNINSTALLING STAYDOWN at- 
tempts to uninstall itself when run with the 
/U parameter. Deinstallation is a simple 
matter of restoring the sole interrupt vector 
STAYDOWN altered during its initializa- 


tion, then deallocating the area of memory 
it occupies for use by other programs. 

The only hitch arises if another TSR has 
grabbed the same interrupt STAY DOWN 
borrowed, thus making STAYDOWN an 


inspectian of MIRROR li will 
reveal layer upon layer of ‘ 
coretully crafted features designed ta 
provide you with the best solution to 
today’s and tomorrow's dota communi- 
cation prablems. 
MIRROR II {the Crosstalk® SuperKlone) pro- 
uides a superior reflechan of the best in Crosstalk 
XVI®, at a fraction af the cost. MIRROR li comes com- 
plete with a superset of the Crosstalk XVI® Script language. This Scripting capability and 
MIRROR II's background communicatians mode gives you the power to fully autamate 
your PC communications, and the freedom ta use your PC for ather tasks while sending 
or receiving data. 
* Background communications mode {call or answer) 
* File transfer protocols including Xmodem (Batch, CRC or Checksum), Crosstalk®, Hayes®, 
Ymodem and Kermit 
* Terminal emulations far DEC VT- 100/52, IBM 3101 (character or block mode), Televideo 
910 / 920 / 925 (character or block mode), Adds Viewpoint, ADM-3A, Data General 


D210, ANS! and Honeywell ViP7200 
* Learn mode for the automatic creation of auto- pe | | 
logon Scnpts 
* Full screen Wordstar-like text editor 
69.9 Sortaone 
In Florida colt 904-878-8564) Vieo / MasterCard / COD $5.00 for 
iene) Fic at sroms Fon Ed 732301 
asa rescdorts Telephone (904) 878-8564 


* Site License {the cost effective way ta standardize} 
oanppegs soe pop seeh 1108 9 erage Telex: 6714280 KLON 


L ike this Russian Doll, a coreful 


Guarantee 


To order, coll Toll-Free: 
1-800-634-8670 


* 60-Day, No Questions Asked Money-Back 
MIRROR 1 is designed tor uaa on IM ered WO% com- 


Potble mcspcerpiters jinckding the IBM PS/Z ine} mun 
ring MS-DOS / PC-DOS 2.0 er fagher and a net oapy 
protecting 
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nows 
the time. 


You probably already simple steps, you can be 
know that assembly calling Macro Assembler 
language subroutines subroutines from pro- 
are the smartest way grams written in your 
get the fastest programs. favorite language. 

But if the complexities Now that you’re writ- 
of working in assembler ing the fastest programs, 
made you think twice, Microsoft is giving you 
here's some good news. the fastest way to de- 
We've made Microsoft® bug them. For the first 
Macro Assembler Version time, we’ve added our 
5.0 a lot easier to use. CodeView” debugger 

We eased the learning to Macro Assembler. 
process by giving you the best With source code 
support around. We com- and comments on your 
pletely revised our docu- screen, Microsoft Code- 
mentation. The new Mixed View makes debugging pro- 
Language Programming grams containing assembly 
Guide gives you step by step language subroutines a snap 
instructions for inking your And you'll be glad to know ita you 
assembly code with Microsoft don’t sacrifice any speed for all the ease of use. 


QuickBASIC, C, FORTRAN, 
Pascal and other languages. And 


We took the fastest Macro Assembler on 
the market and made it even faster. 
you get a comprehensive refer- So what are you waiting for? Get your 
ence manual with listings of the hands on Microsoft Macro Assembler and 
instruction set and examples of each instruc- _ see what it’s like to break your personal 
tion. We didn’t stop there, though. You also speed limit. 
get an on-disk collection of templates 


set examples. aaa Microsoft . 
eve also dramatically simp. j For more information or for the name of your nearest 
high-level language interface. In just a few we iecta (XK) BO2OD8R. In Canada ca GIOTTO 


Microsoft, the Microsoft logo and CodeView are registered trademarks of Microsoft Corporation. 
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intermediate link in the interrupt vector 
chain. In this event, removing STAY- 
DOWN would leave that vector pointing 
to unallocated space. The free memory is 
almost certain to be claimed and corrupted 
by another process or by DOS itself. And 
when the targeted interrupt is next generat- 
ed (guaranteed to occur when you next 
strike a key, if not before), the system will 
come crashing down. 

To prevent such a catastrophic occur- 
rence, STAYDOWN verifies that the in- 
terrupt vector it replaced hasn’t changed 
since installation by comparing the seg- 
ment the vector currently addresses with 





= SideKick contains 
some now infamous code 
that periodically checks 
that another TSR hasn’t 
stolen interrupt 9 away. 


the segment in which the code was in- 


sage is issued, and the removal process is 
aborted harmlessly before STAY- 
DOWN’s memory space is deallocated. 
There are even instances when STAY- 
DOWN can’t remove itself even though it 
was the last TSR loaded. If you’re using a 
PC that lacks the extended interrupt | Sh fa- 
cilities, for example, and you loaded Side- 
Kick before running STAYDOWN, 
STAYDOWN will report that it cannot be 
uninstalled. The reason is that SideKick 
contains some now infamous code that 
takes over interrupt 9 (the interrupt STAY- 
DOWN taps into if it can’t use interrupt 
{Sh). The SideKick code periodically 
checks (using the services of the timer in- 
terrupt) that another TSR hasn‘t stolen in- 
terrupt 9 away. SideKick does this to en- 
sure that it has first crack at the keyboard 
interrupt. If STAYDOWN has revectored 
interrupt 9 to itself, SideKick jealously 
grabs it right back. STAYDOWN will still 
function properly since SideKick has at 





least the good grace to share the interrupt, | 


but it won’t attempt to uninstall itself when 


statled. If it has changed, a waming mes- | 





Here are a few plugs for 
our new software 


Making Ends Meet 

At Equinox we know how difficult it is 
to get all your PCs under control. We 
know you need a reliable, secure 
network that's easy to install and 
manage. One that lets PC users ex- 
change information with your 
mainframe and each other, and allows 
printers and modems to be easily 
shared by everyone. A network that 
won't blow your budget sky-high. 


Presenting SwitchLAN 

SwitchLAN is an integrated pop-up PC 
communications program. It provides 
“hot-key” micro-to-mainframe access, 
PC-to-PC file transfers and printer 
Management with Equinox Data PBXs. 
SwitchLAN was designed for organiza- 
tions that don’t require the multi-user 
features of PC LANs but do want the 
efficiency and cost savings offered by 
PC networking. 


SwitchLAN's extensive help and pull- 
down menus guide even the most 
basic PC users through file transfer, 
host access and printer operations. 
People don't have to become network 
gurus to use it. 





The “Switch” in SwitchLAN 

An Equinox Data PBX is SwitchLAN's 
network hub. All connections are made 
using telephone type twisted-pair 
wiring and the serial “com” port al- 
ready in your PCs. You don't need to 
buy network servers, install expensive 
network boards in every PC, or 
struggle with coax cable. 


SwitchLAN and an Equinox Data PBX 
put an end to “Sneakernet”, simply 
and at a fraction of the cost of other 
approaches, so you can afford to 
network all your PCs for what you 
might otherwise spend on just one de- 
partment. 


Don't take our word for it. Plug a free 
SwitchLAN demo disk in your PC and 
see for yourself how simple and 
capable it is. 


Call 1-800-DATA PBX 
In Florida: 305-255-3500 


Equinox Systems Inc. 
14260 S.W. 119 Avenue 
Miami, FL. 33186 


EQUINOX 


Simply Better Networks 
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For problems involving engineering calculations or scientific analysis, 


the answer is MathCAD?° 


Transporting an iceberg to Southern 
California is a formidable task. Calculat- 
ing the variables is just as demanding. 
How many tugboats would be needed 
to tow the ice mass? At what cost? How 
much fresh water would be lost? 

Innovative solutions require extra- 
ordinary tools. For problems involving 
calculations or what-if analysis, the 
answer is MathCAD. 

MathCAD is the only PC-based soft- 
ware package specifically designed to 
give technical professionals the freedom 
to follow their own scientific intuition. 
Requires |8M® PC or compahbie 


You decide how to solve the problem - 
MathCAD does the ‘grunt work.” 

5 Ends programming and debugging. 
9 Recalculates as variables change. 

0 Generates quick plots. 

Easy to learn and use, MathCAD 
operates interactively in standard math 
Notation. And its built-in functions pro- 
vide all the power you need to solve 
real-world problems. MathCAD handles 
matrix operations, solves simultaneous 
equations, works with real and complex 
numbers, does automatic unit conver- 
sion, displays Greek characters and 


HOW 


other math symbols, performs FFTs 
and much more. 

There's never been a better way to 
get fast, accurate solutions to analytical 
problems. That's why 20,000 engineers 
and researchers are using MathCAD 
daily in applications as diverse as fluid 
mechanics, signal processing and 
molecular modeling. 

To find out what MathCAD can do for 
you, Call us today for a free demo disk: 
1-800-MathCAD (in MA, 617-577-1017). 
Or write to MathSoft, Inc., One Kendall 
Square, Cambridge, MA ‘02139. 


Math Soft 


Z+vVvV- = x f + 
Software Tools for Calculating Minds 


MANY GLASSES 
OF WATER 





IBM® International Business Machines Corporation MathCAD® MathSott, Inc © Copynght MathSotl. inc 1988 


CAN THIS 
ICEBERG SUPPLY 
TOL.A.? 


CIRCLE 154 ON READER SERVICE CARD 





@ UTILITIES 


it senses that the vector has changed. 
Since STAYDOWN discards the envi- 
ronment block it inherited from DOS be- 
fore making itself resident, the only block 
left to free in the deinstallation process is 
the one given to its PSP and code segment. 
Deallocation is accomplished with DOS 
service 49h. The function is invoked 
through interrupt 21h with the segment ad- 
dress of the block to be freed in ES. DOS 
should not deny the request unless its chain 
of memory control blocks has been cor- 





« STAYDOWN shows 
one method a programmer 
might devise to alter 

the keyboard’s behavior. 


tupted. If the system returns with the carry 
flag set, indicating the deallocation at- 
tempt failed, STAYDOWN responds by 
warning you of an ‘*Uninstall Error.” 


IN CLOSING STAYDOWN illustrates 
only one of many methods a programmer 
might devise to alter the behavior of the 
keyboard. For example, KBX.COM, the 
utility presented in PC Lab Notes, Septem- 
ber 29, 1987, tumed the NumLock and 
ScrollLock keys into auxiliary shift keys 
used to access upper-order ASCII charac- 
ters. With the services of interrupt 15h 
available to let a utility monitor communi- 
cations between the on-board keyboard 
controller and the system BIOS, redefin- 
ing the entire keyboard layout would entail 
little more than pulling a new scan code 
value from a lookup table, then passing it 
to the BIOS in AL with the carry flag set. 
The natural evolution of PC hardware 
and the problems associated with keeping 
software compatible with all generations 
pointedly illustrate why programs should 
delve no lower than the BIOS level (or 
preferably, the operating system level) 
when possible. The functions added to in- 
terrupt 15h (which originally served as the 
BIOS cassette port interface) help pro- 
grammers write well-behaved code that 
should be directly portable to future sys- 
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tems. The advent of OS/2—a real pro- 
grammers’ operating system—should 
spell the end of the days when utilities like 
STAYDOWN are forced to swipe inter- 
rupts and other system facilities to gain ac- 


cess to data streams they have every right 
to examine. PC 


Jeff Prosise is a contributing editor of PC 
Magazine. 


Solve Your 


Compatibility 


Problems 


With LAPLINK. 


We've just cut 
LAPLINK 1 PLUS" 4} 
PC, and with just 
incredible i seeds of up to 115,000 baud. 


aioe eystrokes, instantly transfer 


Mt disk problems down to size. With LAPLINK® and new 
can connect your new IBM PS/2 or laptop with your desktop 


files, directories or entire disks at 


even sets up in seconds without complicated DOS commands or 


aeieateer and connects any combination of IBM 


computers cen S$-DOS 2. 
at's more 
device driver that allows for direct disk and pri 
uter network. 
APLINK PLUS" at ete local computer store 
LAPLINK" is still onl: 


» XT, AT, PS/2 or compatible 


or 3.XX. 
HE NEW LAPLINK res version — an easy to install 


like a two com- 


. Take a short cut to disk compatbty i oe ing up LAPLINK’ or new 
$129.95, LAPLINK PLUS* $139.95. (Including universal 


bl Fe Bea a 
compet call SEE Trmclingggsotware 


North Creek Corporate Center * 19310 North Creek Parkway + Bothell, WA 980U + 1-800-343-8080 + 206-483-8088 
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Insist ona 
Sysgen 5%” 
drive for 
your PS/2. 


Here’s why: 


A Sysgen™ Bridge-File™ gives a PS/2™ full access Sysgen’s footprint is smaller. A full 50% smaller than 
to your current data and software, with unparalleled IBM's. For the best PS/2 access to 54” disks, and the 
5%” disk drive performance and reliability. You get: best value at only $325, insist on Sysgen Bridge-File. 

A larger capacity drive. Two modes — a 360Kb and a 

powerful 1.2 Mb — assure you comprehensive transfer cap- Sysgen offers the only complete family of data 
abilities and convenience for total office needs. Others, transfer products: Including the 32” Bridge-File 

like IBM®’s, offer only 360Kb. Proven reliability. In floppy disk drive, for transferring information from any 
fact, Sysgen is the choice of over 100,000 satisfied Bridge- PS/2 to any PC. And the Bridge-Tape subsystem that’s 
File and tape back-up PC and PS/2 com- 








users. No slot loss. patible, giving you 
The Sysgen 54" total tape back-up 
drive adapter card and data transfer 
doesn’t take any flexibility. 
additional slot space. 

IBM’s does. Built- Call for Sysgen 

in flexibility of an literature or for 
external connector. the location of the 
You can add another Sysgen dealer 


Bridge-File drive or nearest you. 


Sysgen’s high-performance tape back-up system, 
Bridge-Tape™ (As a Bridge-File owner, you receive a 
total savings of $135 on Bridge-Tape!) What’s more, INFO HOTLINE 1-800-821-2151 


SYSGEN 


1'NCORPORATED 


Sysgen incorporated, 556 Gibraltar Drive. Milpitas, CA 95035, (408) 263-4411. © Copyright Sysgen. Inc. , 1988 
‘Trademarks: PS/2 — IBM Corporation. Sysgen, Bndge-Tape, Bndge-File — Sysgen, Inc. Registered trademarks: 1BM — IBM Corporation. 
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Rather than requiring the $3,000 OS/2 SDK, real programs can be written in protected mode 
by using the tools available in the IBM Standard Edition of OS/2. 


that if you have IBM’s OS/2 Standard 

Edition | .0 and Microsoft’s Macro As- 
sembler 5.0, you have all the software you 
need to begin writing assembly language 
programs for OS/2. In this column, I'll 
make good on my promise to demonstrate 
exactly how this can be done. 

Let’s take a look at a sample program. 
WAKEUP.ASM is the assembly language 


I: the last issuc, I broke the good news 


I ae ace ore eae 
§ WAKEUP.ASH--06/2 Datechable Alarm Program 
7 Sopyrighe af?) 1988, £iff Communicetions Cc. 
5 Magasins © Charles Petacid 

5 


DOSSEG 
-NODEL SMALL 
»STACK 6266h 


Doabeep PAR, DosExitiFAR, DoabDatDateTime: FAR 
Doawr.te:FAR, KbdCharlo:FAR 
Roar lsahautter Fan, ViorndPopup : FAR, 
viose 


Doss leep: FAR, 


version of a C program I described in an 
earlier Environments column (PC Maga- 
zine, December 22, 1987). 

To run WAKEUP.EXE, you enter the 
following command under OS/2: 


DETACH WAKEUP hour:minute 


DETACH is an OS/2 internal command 
that runs the program that follows (in this 
case, WAKEUP) in the background. 


SyotaxNsgten 
SyntexMsgten2 
wakeuptsg 

‘a keuptagiec 


Popuprleg 
attribute 


e i eee 28 283 


prresrstten 
Dat. 


VioPopuprFAR 


tCurPos PAR, VioWrtWAttr: FAR, Viowrttry IFAR, 


hour 
minutes 
aeconda 
hundretha 


ab 
db 
db 
db 
db 
dw 
dv 
db 


DateTimestruc 


KeyDatastruc 


nla _ehift 
ehitt_atate 
tine 


OO OD 


Skiprrogtame: 


Skipdal ime: 


5 
$ %nitialised Date Segment 


Pi ala OETACH WAKEUP hour :minute” 
cune 24-hour time format." 

ete) 1906, Biff comminicationa co.* 

"PC Magapine °,254, "Charlea Fetaold® 


a ere 
Bee cayateing 


AL, AL 
SkipProgtame 


AL, AL 
ParamError 


When you enter the command line shown 
here, the OS/2 prompt retums but WAKE- 
UP will be running. You can load multiple 
copies of WAKEUP if you want. 
WAKEUP resides quietly in the back- 
ground until the time specified on the com- 
mand line. WAKEUP then interrupts 
whatever you're doing and displays an ur- 
gent little message (‘“‘WAKE UP! WAKE 
UP! WAKE UP!”’). The screen alternates 


ig 
"preae soy kay to return to 08/2...° 


"WAKE UPI MAKE UP! WAKE Opi? 


$ = Wakeuptiag 
9. * 50" 


4rh, 74h 





i 
} Uninitialleed Data Segment 


# Date segmect aelactor 
1 Transfer it to Es 


$ Da = Environment selector 
§ 8X = Start of command line 
4 A little preparation 


5 skip name cite! el yeitere 


+ Pull a command line byte 
4 Check if it’a aere 
4 2f not, continue 


§ Oat anether byte 
4 See if it’s zero 
$ If so, that’s no good 


galt Lae pereed delimiters 
5 Pive of 
5 Scan for a Fa Tmateh 


OZ, offset delimitera 
cz, 5 
Scaeb 


(continues) 





WAKEUP.ASM: The ussembly language source code to create WAKEUP.EXE, a sample OS/2 program that interrupts you at a specified time with a 
flashing, beeping message. Note that this program requires Microsoft MASM 5.0. 
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between whitc-on-red and red-on-white 
and WAKEUP beeps the PC’s speaker in 
an annoying manner. Pressing any key al- 
lows you to return to your work. 

(A waming: if you are absorbed in do- 
ing something on your PC when WAKE- 
UP sets off the alarm, it can give you a 
frightening jolt and destroy your concen- 
tration, to say nothing of possible damage 
to your heart.) 

WAKEUP calls 12 OS/2 functions. All 
of these are listed at the top of the program 
in EXTRN statements. The function 
names have prefixes that indicate their 
general category (‘‘Kbd"* stands for key- 
board and **Vio" stands for Video I/O). 
The DosGetDateTime and KbdCharln 
functions both use structures for passing 
information between OS/2 and the pro- 
gram. These structures are also defincd 
near the top of the program. The OS/2 soft- 


| ware development kits from IBM and Mi- 


crosoft will probably supply ‘*include™ 
files to conveniently define these external 
functions and OS/2 structures so you don’t 
have to. 





4s 
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CREATING WAKEUP.EXE To create 
WAKEUP.EXE from the WAKEUP 
.ASM file. you need Microsoft Macro As- 
sembler 5.0, and the LINK.EXE program 





s If you are absorbed in 
doing something on your 
PC when WAKEUP sets 
off the alarm, it can give 
you a frightening jolt. 


and DOSCALLS.LIB file included with 
IBM’s OS/2 Standard Edition 1.0. You 
execute these two commands: 


MASM WAKEUP ; 
LINK WAKEUP, /ALIGN:16, , DOSCALLS ; 


Since you have to run MASM.EXE in 
DOS Compatibility Mode, it’s most con- 


venicnt to run LINK.EXE in DOS Mode 
also. 

The PATH string in your DOS Mode 
| environment should be set up so that the di- 
rectory containing the OS/2 version of 
LINK.EXE is listed before any directory 
that contains a DOS version of LINK 
-EXE. Suppose, for example, that you 
keep MASM.EXE in a directory named 
MASMS. This directory probably also 
contains one of the many DOS versions of 


OS/2 version of LINK.EXE is stored in the 
\OS2 directory. In such a case. the PATH 


should be arranged something like this: 


If you've moved LINK.EXE to a direc- 
issue’s PC Lab Notes). then your PATH 
statement should look like this: 

PATH ... Cs\OS2\PRG; ..- 


The LIB string in your DOS Mode en- 


C:\MASMS; ... 





vironment should include the directory 

























i 
Pu. 
4 Calculate Hour Puah 
J eeecewewencoee Push 
Posh 
Coll = WumberTrars 3 Treoalata ASCII byte ak 
ca. 
Mov Dx, ~aAS } Save first ‘hour’ byte in DL 
Lodsb # Gat second ‘hour’ byte Ja 
cap Be 3 See 1f it’a a colon 
Ja Gotéour 3 If a0, hour ia finished or 
Je 
call WusberTrane # If not, translete it i‘ 
Pua! 
Tmul =x, 28 4 Multiply first byta by 10 Push 
add DL, AL 2 Add the second byte Puab 
OL, 24 # Check if hour is 24 ar above call 
Jae DParamError # What clock do you uae? 
new 
Lodah 3 Get next byts Jap 
cap oat 1 Should be colon 
ons ParamError 3 If not, it’s an error XndPopupt push 
mua 
Gotlours tal Dx, 6F 7 08 haa einutas since eidnight Push 
Pus! 
+ Calenlate Minutes call 
J corona noe eeeeeene 
Push 
Lodeh i Firat ‘einutea’ byte call 
call MumberTrens 3 Traoalate it 
Brrorkxits Push 
Tai ax, 18 a Multiply by 18 Push 
now ax, AL # And aave in Ail cali 
Lodeb 4 Second ‘minutes’ byte i 
cell MumberTrane i Treoaiate it ’ 
1 
add AL, An 4 Add the two 
cup AL, 68 7 Check 1f einutaa > 68 Mumbertréna: = Sub 
sae ParamError 3 Another hieerre clock ve 
sub ax, AX 1 Xero not Ax cap 


DX, ax 








CX, SyntaxHagLen 


If match, try another byte 





} Parameter time in minutes 


Short GetCurrentTime; All done with parsing 


} Reatore DS to 





wWeiteSyntaxteg: rusk 
a 





Ja 


GatCurrentTime: Push 
data segment 


3 Length of text 





MumberTrane Gubroutine--Tranelatas ASCII to Hex (Cy aet if error; 


a } Handle ia atandard error 
Ds 3 Segment of taxt 
peteat Byntaxteg §; Offset of text 

y Length of text 
ca ; Segmect of bytes written 
ot feet Byteawritten; jot tase of bytaa writtan 
DosWrite Write the error nessage 


C2, Syntaxksghenz 4 check. if second time through 
EndPopup £ a0, wait for keystroke 


ax, 1 If no error, simply exit 
Erforeit 


1 Segment of PopupPlag 

3 Offaet of PopupPiag 

1 video handle alwaya zero 
1 Popep on scraan 


os 

Offaet PopupPlag 
e 

VioPoplp 


CX, SyntaxnsgLen2 : Text ic tonath for popup version 
writesyntaxnag 


7 Segment of KayData struc 


Oftact Reydata 1 Offaet of Reyoata struc 
s 3 Wait for heyatroke 

6 3 Reyboard handle 
Nodcherin 1 Patch o key 

. 1 Video handla 
vioEndpopup i ond the popup 

z j Tereinste 91] thraada 
1 7 Return error code of 1 
Dosexit 2 And exit 









AL, °@° 2 ASCII to hex 
ParamError j error if under @ 
AL, $ 4 Alao arror if over 9 
Peramgrror 


} Get current time, colculete difference, and go to sleep 





aed 













ns 1 Weatore DS to date sagnent 


(WAKEUP.ASM continues) 
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LINK.EXE. After installation of OS/2, the | 


statement in your AUTOEXEC.BAT file } 


PATH ... C2\OS2; ... C:\MASMS; ... | 


tory named \OS2\PRG (as I suggest in this | 


| 
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Exploring the possibilities of your new _ needs, Perfect for tomorrow's OS2 appli- potential of your new computer, call AST. 
IBM® Personal Systenv/2™ Model 50 or cations, and perfect for today’s EMS and. ‘The number is (714) 863-9991. Or send 






60 computer? Searching 2 for a Way to EEMS software. in the coupon to AST Research, Inc., 
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containing DOSCALLS.LIB. After you 
instal] OS/2, this is the \OS2 directory. So, 
your AUTOEXEC.BAT file contains a 
statement like 


SET LIB = ... C:\0S2; 


or, if you have no other directories con- 
taining .LIB files, 


SET LIB = C:\0S2 


Again, if you’ve moved DOSCALLS.LIB 
to my suggested \OS2\LIB directory, your 
AUTOEXEC.BAT file should contain a 
statement indicating that new directory: 


SET LIB = C:\0S2\LIB 


If you don’t have MASM 5.0, you can still 
create WAKEUP.EXE by typing the 
WAKEUP.BAS listing shown into the 
OS/2 version of BASICA (which nuns only 
under DOS Compatibility Mode, unfortu- 
nately) and running the program. Even if 
you don’t have OS/2 yet, you can still cre- 
ate WAKEUP.EXE using your DOS ver- 
sion of BASICA. WAKEUP does not run 
under DOS, but at least you'll have an 


ana 


$ Pus 
, 
J 
' 
, 
: 
' 


OS/2 utility program ready to use when 
you eventually install OS/2 on your sys- 
tem. That way, when someone pontifical- 
ly observes, “‘OS/2 is worthless unless you 





= Even if you don’t have 
OS/2 yet, you can still 
create WAKEUP.EXE 


using your DOS version 
of BASICA. 


have OS/2 programs,”’ you can come back 
with, ‘‘But I already do have one.”’ [We'll 
put the program on PC-IRS, as 
well.—-Ed.] 


HOW WAKEUP WORKS WAKEUP 
begins by reading the time specified on the 
command line. That time is then translated 





Push segmect addrsee 
Push offset of etructure 
t currect date and tina 


is curreot hour 


zero out top 


byte 
AX is migeeee eince micnt ext 
outs 


had the currsct 


cenit 


PRODUCTIVITY = 


ee 


into the number of minutes since midnight. 
The program then calls DosGetDateTime 
to get the current time, takes the difference 
between the two times, and converts the 
tesult to milliseconds. After pushing the 
number of milliseconds on the stack, 
WAKEUP then calls DosSleep. DosSleep 
suspends a program for the specified peri- 
od of time. 

WAKEUP must sound the alarm when 
the DosSleep call returns control to it. The 
program’s first move is to use VioPopUp 
to get control of the screen and keyboard. 
(This is the only way a detached program 
can write to the screen.) WAKEUP then 
uses VioWnTTY to write the message, 
VioWrtNAttr to change the attribute (col- 
or) of the screen, and DosBeep to beep the 
speaker. During this flashing and beeping, 
WAKEUP checks if a key has been 
pressed by calling KbdCharlIn. If so, the 
program calls VioEndPopUp to restore the 
screen that it interrupted. The program 
then terminates normally. 

Programs similar to WAKEUP are also 
possible under DOS. A DOS alarm pro- 


) Start it going 


# Second ettribute 
i One elternatiog tone 
alternating tone 
Do it egsia 


Segment of ReyData struc 
1 Offset of KeyDate etruc 


2 Bo not wait for keystroke 
' 

} Fetch « key 

a Check if character and eco 


3 __oode are both zero 
3 If ao, no key, oo continue 


3 And carry ioto top byte 

} Subtract parameter tins 

3 rom current time 

) OK 1f both efter midnight 
} Otherwise add whole day 


AX, DX 
DifferenceoK 
aX, 24 * 68 


1 Video handle 
Dx, 68 © 1000 
ox 


2 Milliseconds in 1 minute 
3 OZ:AX © iotervel 1o wenc 


nu R GEY RREEE 


$ Pueh high word 
) Push low wo: 
3 And take a loog loog nap 


AX, Offeet Attribute » attribute for ecresa 
bs 
ax 
28° 98 
Ly 
LJ 


DB $ Seqmect ore 
offset Popuprl 3 offeet of fle 
e ert 1 Video handle divers Py 


vioPopUp 


} Segment of ettribute 
} Offeet of attribute 
a Pop upt 3 Wumber of attributes 
ax, 60 2 66 columme ecroee ecreen 
AX, WakeupisgLeo ) Leee the length of oeseege . 
ax, 2 1 Oivide by two for margin | write the eticibute 
12 1 Row (oear the ceoter} 
at # Column to ceoter text 
# Video handle 

} Set the cursor 


? Bo beeps ten times 


6 RingBelli: ) Frequency 
viosetcurPos } Duretion 
} Segment of massage 

# offset of abate, 

} Length of oe: 

+ Carn eidso Rendis again 

5 Write it out 


3 Plueh keyboard huffer 
rT in cese user is typing 


# Indicetee let ettribute 
$ One elternatiog tone 
# Second elterceting tone 














ps 

offset Wekeupisg 
WakeupNeglen 
vViowrtTrY 

LJ 

KbdPlushBuffer 


AX, @ 
Bx, 512 
Ox, 1024 
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DATA-286:. 40 de 
MONOCHROME SYSTEM 

0/4 WAIT STATE SWITCHABLE 

WITH HARO/FLOPPY ORIVE CONTROLLER 
$995 - 
DATA-286.. 42 Miz 
MONOCHROME SYSTEM 

0/4 WAIT al SWITCHABLE 
with HARD/FLOPPY DISK ORIVE CONTROLLER 


4,459 
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© IBM AT/XT ARE THE REGISTERED TRADEMARKS 
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OF INTERNATIONAL BUSINESS MACHINE CORP Bus. Hrs 


EUROPEAN INQUIRY INVITED 
DEALER INQUIRY WELCOME 


WE CAN BUILD THE SYSTEM 
fom fol Rathi (el) 
SPECIFICATIONS 


PRICES SUBJECT TO CHANGE AT ANYTIME as 
3733 SAN GABRIEL RIVER PARKWAY, PICO RIVERA, CA 90660-1495 


EXPENSIVE 





AVAILABLE i 


286 / 386 MODEL 


DATA-386.., pA M 
SYSTEM 





DATA-286., 12 Mie 


PORTACOMP 
0/4 WAIT STATE SWIT HABLE 
6/12 Nitz HARDWARE SELECT £D 


PHOENIX BOS WITH SETUP 
512 K RAM ON BOARD 


(MEASURED WITH 
DIM B'e(H) x F2(W) x 1544 (0) 


$4,885 °2,085 


W/20 MB HARD DISK DRIVE ‘W/40 MB HARD DISK DRIVE 





Monday — Friday 700 a.m. — §00 p.m. Saturday 900 a.m. — 3:00 p.m. 
CASHER'S CHECK, AND PERSONAL CHECK PLEASE ALLOW 45 DAYS FOR PERSONAL CHECK TO CLEAR © DATAWORLD INC. — ALL RIGHTS RESERVED 


© 30 DAYS MONEY BACK GUARANTEE (SHIPPING CHARGES NOT INCLUDED) © ALL MERCHANDISE RETURNED WITHOUT RMA # SUBJECT TO RESTOCKING FEE. 
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Tx advantage of this special offer and subscribe to 

PC Magazine and SAVE 62% with these low prices— You'll SAVE 

over $1.80. copy! 
PC Magazine is the best magazine covering desktop com- 
puting, Every issue delivers the information you need. 
Unbiased product reviews and comparisons...in-depth 
coverage on new applications that can save you money. .. 
And you'll save over $79 on a two-year, 44 issue subscrip- 
tion to PC MAGAZINE! 

Subscribe today to the IBM/MS DOS magazine that delivers hands- 

on tested PC-PS/2 product comparisons and evaluations con- 

ducted by PC Labs, the publishing industry's only independent 

IBM-compatible product testing laboratory and save! 
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gram would have to remain resident in 
memory and intercept interrupt 8, the 
hardware timer tick interrupt. At each tim- 
er tick, the program would decrement a 
counter until it reached zero, The code is 
not very complex, but nothing close to the 
simplicity of DosSleep. 

After setting off the alarm, a well-done 
DOS version of WAKEUP would termi- 


REM==BASIC PROGRAM TO CREATE WAKEUP.EXE 
OPEN “MAKEUP. EXE" AS $1 LEN © 1 
FIELD $1,1 A® AS 
CHECKOUK = 0 
FOR 18 = 1 TO 134 
LIMESUMG « 6 
FOR Jee 1 TO 8 
READ HYTE® 
CUMCKSUM = CHECKSUM + HYTE® 
LINHWUMS © LINESUM® + MYTES 
LET AS © CHRS(BYTER) 
PUT 61 
MUXT JO 
READ LIMHCHECKS 





IP LINMCNNCKE <> LINEHUMS THEN PRINT “Error in Line’; 26@ + 10 * ré 


WEXT 10 
cLosE 


CHECHHUK @ 71623 THEM PRIWT "Hucceseful Completion!" 1 ND 


PRINT “EXH file i» not velidi* 1 KND 


nate and remove itself from memory. Un- 
der DOS, however, this would leave a 
small hole in memory if other RAM-resi- 
dent programs had been loaded after 
WAKEUP. 

Under OS/2, by contrast, memory 
holes are inconsequential. Because pro- 
grams access memory using virtual selec- 
tors rather than physical segment address- 


900 DATA 
906 DATA 
910 DATA 
920 DATA 
930 DATA 
640 DATA 
950 DATA 
960 DATA 
970 DATA 
980 DATA 
990 DATA 


au 
514 
164 

64 





es, OS/2 can move program code and data 
segments around in memory to consolidate 
free memory space and eliminate the 
holes. 


DYNAMIC LINKING | The mechanics of 
creating WAKEUP.EXE from WAKE- 
UP.ASM are not very different from those 
creating a DOS assembly language pro- 





WAKEUP.BAS: /f you lack the knack to assemble, type in and execute this BASIC program that will automatically create the OS/2 demo program 
WAKEUP.EXE, which resides in the background until a specified time. 
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Avantage286 
10 Mhz-0 Wait 
Norton SI = 11.5 


$999 Complete 


Base System Includes 512K, 1.2MB rionpy Drive, Dual Speed 
6 & 10Mhz) 80286, 8 Expansion Slots, Monochrome Graphics 

japtor, High-Res Tilt & Swivel Amber Monitor, Parallel 
Printer Port,220W Power Supply, Clock/Calander, Enhanced 
AT-Style Keyboard and Learning Software. 


Base System With 20MB 
Seagate Hard Disk $4279 


Base System With 40MB ¢ 
Fast Seagate Hard Disk 1499 





All Systems 
Come Fully 
Configured 
And Tested 


ICRO 1-800-441-FAST 
COMPUTERS 





Avantage88 
10Mhz 8088 


Our Prices 
Include Monitor! 


$549 Complete = 


Base System Includes 640K, 360K ripeey Drive, Dual Speed 
(4.77 & 10Mhz) 8088, Monochrome Graphics Adaptor, TTL 
High-Res Amber Monitor, 150W Power Supply, Parallel 
Pnnter Port, AT-Style Keyboard and Learning Software. 


Base System With 20MB 
Seagate Hard Disk $799 
$849 


COLOR MONITOR OPTIONS 


Samsung RGB/ 
CGA Card 
640X200) 
DD: $200 


Mitsubishi RGB/ 
CGA Card 
640X200) 
DD: $270 


Samsun 
Paradise 
640X350) 

DD: $400 


Base System With 30MB 
Seagate Hard Disk 
Mitsubishi EGA/ — Mitsubishi Diamond 
Paradise Scan/ Genoa Super 
EGA Card EGA (800X560) 
ADD: $470 ADD: $650 


EGA/ 
GA Card 


CALL FOR OTHER CONFIGURATIONS NOT LISTED ABOVE 


Panasonic 
KXP1080:-2 
KXP10911-2 
KXP1592 
KXP1595 


ir 
NX1000 
NX15 
NB2410 
Toshiba 
P321SL 
P351-li 


AST 

Alt Models 

a hic Solution 

rap uti 
GATE 


VIP Vi GA 
E 


verex 

286 EMS Board 

1200B IntModem =: 149 
24008 int Modem 299 


Genoa 
Super EGA Hi-Res 399 
Hayes 


Graphics LIST FAST 
Boei 395 199 
Freelance Pius 
Genenc CADD 
Harvard Graphics 
PontMastar+ 
Prnt Shop 


First Choice 
Framework ii 
omar Systam 


orks, 
Windows 2.0 
Windows 386 
Mice 


Logitech 
Microsoft 
Mouse Systems 
Summagrahics 


fH K. Lasser la is Fa 
lanaging Your Money 1 
Peachirse Completa 199 





Miniscribe 
40MB AT 
Mitaubishi 


79 
247 
EGA 699 M7 
Call On Non-Listed Items 





3Com 34 

Noval ELS 
Novell 286 

SMC ArcNet 110 


lord Perfect 499 
WordStar Prof Ral4 495 
WordStar 2000+ Pers 495 239 


Call On Non-Listed Items 


TERMS: No Charge for Visa or MaierCard Ship- 
ping Charge 3%. Product warranhes & clams are 

manufacturer. All cetums are subject to 
15% restocking fec COD's add 5%  Personal/ 
company checks delay shippmg Corpanbility not 
guaraniced (except on Av: ) Prees/availabhty 
subycci to change orders add 6.5% tax, 
Maiting Address: 3415 S. McClintock Dr , Tempe, 
AZ 85282 

Processing: 602-838-2636 
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gram. The only real oddity is that the 
DOSCALLS.LIB file must be specified as 
a LINK parameter. 

DOSCALLS.LIB is an ‘‘import li- 
brary” for OS/2 function calls. An import 
library is structured very much like the 
normal object code library programmers 
often use to store useful subroutines. 
When a program contains references to ex- 
temal functions, LINK searches the object 
code libraries for these functions and adds 
them to the .EXE file. 

But an import library contains no code. 
Instead, the entries in the import library al- 
low LINK to identify calls to OS/2 func- 
tions within a program and to construct ta- 
bles in the .EXE file that reference these 
calls. OS/2 later uses these tables to link 
the function calls to the actual functions. 
| This linking occurs when the program is 
run, which is why it’s called ‘dynamic 
linking.’* 

For example, WAKEUP.ASM con- 
tains a far call to the VioSetCurPos func- 
tion to set the cursor position. At the top of 
WAKEUP.ASM the function is defined as 
an extemal far function. The assembler 
generates code for a far call to VioSetCur- 
Pos but leaves the address of the VioSet- 
CurPos function unresolved in the 





a An import library is 
structured very much like 
the normal object code 
library programmers often 
use to store useful 
subroutines. 


WAKEUP.OBI file. 

When you run LINK to create the 
WAKEUP.EXE file, LINK searches 
DOSCALLS.LIB to find a reference to 
VioSetCurPos. The information in DOS- 
CALLS.LIB indicates that this function is 
actually contained in the VIOCALLS dy- 
namic link module. LINK adds this infor- 
mation to the WAKEUP.EXE file, but it 
still leaves the call to VioSetCurPos unre- 
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REPRINTED FROM 
DEC PROFESSIONAL MAGAZINE, MAY 1987. 





(WITH REVIEWS LIKE THESE, 
WHO NEEDS CLEVER HEADLINES?) 


Find out why magazines like DEC Professional 
and PC Week and over 60,000 PC users appreciate 
the convenient yet powerful features of VTERM/ 
220, VTERM III and VTERM/4010. 

Send in this coupon to see for yourself the most 
aL MONS 
Oo 220, 00, VT52 4 
or Tektronix 4010 terminals. VTERM 


I would like to find out why magazines like DEC Professional, 
PC Week and others rate VTERM/220 so highly. 


Ll Please send me the DEC Professional and PC Week reviews. 





fe 
| | 
| iz Please send me information on your free 30-day evaluation | 
| of VTERM/220, VTERM III and VTERM/4010. | 
| NAME 15) rr 
| COMPANY | 
| ADDRESS | 
| CITY STATE ZIP | 
| PHONE NUMBER | 
| Write: Coefficient Systems Corporation | 
L 611 Broadway, New York, N.Y. 10012 


or call (212) 777-6707 ext 301 
FAX; (212) 228-3137 TELEX: 6503156498 


°VTERM refers to VIERM/220, VTERM lil and VTERM 4010 from Coefficuent Systems Corporation 
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Improve your 
company’s 
publicimage. 
5285, 





: Seni? OoUTE@arT BIO | 


For $285, you could buy yourself'a new suit. Or 
you could enroll in a public-speaking course. But, if 
you really want to improve your image, it's better 
yet to take the same $285 and buy a copy of Lotus® 
Freelance® Plus from Software S| ; 

You see, combined with the right hardware, 
Freelance Plus can produce presentation-quality 
graphics to make your messages come alive with 
color and clarity. Whether you need charts, lists, 
ines, Geral a4 ings or a mixture of these on a 
page, ce Plus will make sure your message 
gets the attention it deserves. 





And when you buy Freelance Plus from 
Software Spectrum, we'll also see to it you get the 
attention you deserve. Because from same-day 
shipment to knowledgeable, professional sales- 
ste you'll find satiate Spectrum is the most 

iable, nsive source in the industry. 

So if you'd like a hand in putting your best 
foot forward, find out more about Freelance Plus. 


Just call us at 1-800-367-0687° for more details or 
to open a corporate account. 


pile Software Spectrum 


12255 Greenville Avenue, Dallas, Texas 75243. “In Illinois, Indiana, Michigan or Wisconsin, call 1-800-445-6454. 
Lotus and Freelance are registered trademarks of Lotus Development Corporation. 
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solved. To WAKEUP.EXE, the VioSet- 
CurPos function is said to be ‘impo 
When you run WAKEUP.EXE under 
OS/2, OS/2 loads the program into memo- 
ry and looks in the .EXE file to determine 
what imported functions it references. One 





= The process of dynamic 
linking is generalized in 
OS/2 and allows the 
operating system to be 
easily expanded and 
enhanced. 





of them is VioSetCurPos, which is located 
in the VIOCALLS dynamic link module. 
This is the file VIOCALLS.DLL, one of 
the many files that make up OS/2. The 
VioSetCurPos function is said to be ‘‘ex- 
ported”’ from VIOCALLS. 

Because WAKEUP contains a call to 
VioSetCurPos, OS/2 allocates a block of 
memory for the VIOCALLS.DLL code 
segment that contains the VioSetCurPos 
function. The address of the function with- 
in VIOCALLS is then inserted into 
WAKEUP's call to the function. Thus, 
when WAKEUP is running and calls the 
VioSetCurPos function, control passes di- 
rectly to the VIOCALLS module without 
any intermediary code. 

This process of dynamic linking is gen- 
eralized in OS/2 and allows the operating 
system to be easily expanded and en- 
hanced. For example, the Presentation 
Manager component of OS/2 1.1 will be 
little more than a set of new dynamic link 

libraries. 


EXPLORING THE .EXE FILE As you 
| might expect, support of dynamic linking 
| means that the format of OS/2 .EXE files 
must be somewhat more complex than that 
of DOS .EXE files. In my next column 
we'll explore OS/2 .EXE files by writing a 
simple OS/2 hex dump program and 
| dumping the contents of .EXE and .DLL 
files. i 
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ACCOUNTING AT ITS BEST! 


Professional Accounting Systems 
FOR PC-DOS* & MS-DDS*; — 


COMPARE AND SAVE 
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All 
for the 


td Price sf 
7 $4 3950 


Includes: General Ledger, Accounts 
Receivable, Accounts Payable, 
Order Entry/Invoicing, Inventory & 
Payroll. 


1. Manu Driven with 2 help references. 
2. Multi Company & Multi Departments 
with ledger consolidation. 

3. Report Generator/User designed 
financial reports. 

4. Prints checks, statements, We’'s 
and Invoices. 

5. Complete audit trail. 

6. Fully integrated or stand alone. 

7. Up to 15 alphanumerics for Account 
Numbers. 

8. Sample data files included. 


500 page documentetion included with 
worksheets. 


930 Day Money Beck Guerantee — 
Restocking Fee Applicable 














[ACT 4 series is UPGRADEABLE to 
| Cougar's ACT 2 series, which has record 
and file locking for operating on Network 
| systems. ACT 1 data files are automatically 
_ compatible for ACT 2. | 


=== COUGAR B= 


=>MOUNTAINS= 
S-O-F-T+W-A-R-E. 


2609 Kootena Box GB88S Bose (0 83707, 208-344-2540 
CIRCLE 194 ON READER SERVICE CARD 











Featuring our 
Newest Addition 


Look UP Windows 


They appear on each application 
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listed below. 


“There was hardly sny contest for the Best 
Buy of the Year in application software. 
ACT 1 must be judged against athers costing 
more then ten times the price.” 

Mr. Stan Veit 

Editor & Publisher 

Computer Shopper Magazine 
“We have tried OAC and TAS. They now 
collect dust on our shelves because they do 
not compare to ACT 1.” | 

Mr. Tom Atkinson 


President 
York X-Ray, Inc. 


“We have used both BP! and Peschtree. 
Your ACT 1 snd ACT 2 outperform both of 
them.” 

Mr. Patrick Benjamin 

Benjres Business Center 





| Cougar Mountain Software 
P.O. Box 6886 * Boise, Idaho B3707 


l 
| Please rush me one 

| $139.50 plus S&H 

| Idaho residents add 5% sales tax 
! Shipping & Handing 

lQ Check 

1 MasterCard 
9 AMEX ($1.50 extra) 


Account # 
| Expires 


Neme 


O Money Order 
O VISA 


| Company 
St. Address. 
on 
State 
Phone - 


I | specify whether 514" or 3%" disk 


ee ee ee es 


————— 





required 


cALL 800-344-2540 


The discerning USERS did it again. They voted ACT 1 
the Best Buy of the Year. 2 consecutive years. 
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and more than 1,200 
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Some publications, we're sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub- 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be- 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor- 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
Can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad- 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 


MEDIA 
INTELLIGENCE 
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Seconds Never Looked So Good! 


and vendors with our tastefully 

designed reprints. Revitalize your arti- 

cle with front page coverage from one of the 
world’s leading computer magazines. 

Ziff-Davis reprints are concisely reformatted 

on 80 pound coated paper and printed from full 


4 tract potential customers, distributors, 


color to black and white.* 
To find out how you can have your article 
reprinted, call or write today. 
Jennifer Locke-Reprints Manager, 
Ziff-Davis Publishing Company, One 
Park Avenue, New York, NY 10016, 
(212) 503-5447. 


“minimum order 500 reprints. 


You Take Care of Business! 
Abraxas 





Use the arrow 
Keys fo pop an 
invoice or credit 
from the scrolling 
A/R screen. Press 
FIO to select by 
date. Enter, edit or 
view data on the 
same screen! 


_ Select a tax rate 
Jrom a window you 
set up yourself, 
Abraxas calculates 
your taxes, freight, 


a c 
Oe cer Tenet 
UT 


OE AT COAT Mo LACWIE FRC Oo CRED, SEG «MET: 9 SHUT 
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SALES TAX RATES 
SROOME 
EXEMPT 
CHENANGO 


Takes Care of the Books. 


Qs PENT 11ST oe 
a eA 


hale LOT ile 





_ Pick a chent and 
an invoice from the 
scrolling data win- 
dows. Press (enter) 


commissions and 
balances 
instanianeously. 


Uf you're not con- 
vinced, pull down 
the onscreen cal- 
culator and check 
your numbers. 


1Z346 84/2670T 
22356 84/Z8-8? 


The first truly transparent’ Business 
Management/Sales/ Accounting Software 
available for the PC. 


You enter Checks, Deposits, Invoices and 
Credits. Write-up Proposals, Sales Agree- 
ments, use our Point-Of-Sales. Pick Clients 
off Scrolling Windows, Deposits from the 
Check Register, Dates from the Calendar, Pop 
up the Calculator, the Rotary File, Aging 
Windows. Abraxas Debits and Credits your 
Journals and Ledgers in Real-Time, Accrues 


ApTECH Inc. 
P.O. Box 2366 


Binghamton, NY 13902 
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naa AGRERELL change your data. 
MINCHELL Pop upaging, post- 
FEROZ2] ROSE ing or payment 
PROGHESSION DEUH windows, or enter 
PULLANO. JERRY pie 
Wee, = 7 new invoice 
— number and you're 
ready to begin... 
No debits, no 
credits — Abraxas 
Goes the accounting 
EQUIPMENT/CONTHACT automaticaily. 
EGU PHENT/GENENAL 
REFRIGERATION Post as much as 
REFRIGERATION SERVICE you want 10 as 
REFRIGERATION INSTALL many accounts as 
EQUIPMENT SERVICE you want by name 
EQUIPMENT FRSTALL a 
OESIGN FEES — lbssiliah 
CDNSTRUCTION MATERIALS Abraxas generates 
CONSTRUCTION LAROR an accuraie, de- 
jailed protected 
audit trail? 


your Payroll, Rentals and Debt, Reverses 
and Adjusts and even Dials your Phone — 
Automatically! Track Sales Leads, Meetings 
and Tasks, maintain an incredibly sophisticated 
Mailing List. More than 250 Reports with 
User-Defined Levels of Detail. 


A/R, A/P, General Ledger, Sales, Point-Of- 
Sales, Inventory, Payroll, Rental Property, 
Notes, Office Utilities, Checkbook (Cash 
Receipts and Disbursements) in one prograst 
for $695. 







More Than Accountin 


table printed here lists the assembler 

code procedures and subroutines 
that have been published in the first ten 
Power Programming columns. [/f you're 
missing any issues, the files can be down- 
| loaded by modem from the PC Magazine 
| Interactive Reader Service —Ed.] lf you 
haven't done so already, you should as- 
semble all of the subroutines and place 
them in a library called PP.LIB. Figure | 
shows the commands needed and the li- 
brary response. We'll be using these rou- 
tines, and others yet to be published, ex- 
tensively during the coming year. 

Use of the /Z1 switch, as shown in Fig- 
ure 1, causes MASM to place certain de- 
bugging information into the object mod- 
ules. This debugging information can be 
used by Microsoft’s CodeView to display 
the source code associated with the ma- 
chine code while you are debugging. Al- 
though it causes the final executable 
(.EXE) file for your program to be some- 
what larger, use of the /Z1 switch does not 
increase a program’s runtime memory re- 
quirements—the debugging information 
sits at the very end of the .EXE file and is 
not loaded into memory by the normal 
MS-DOS program loader. 


T= ‘*Power Programming Library” 





ERRATA In the program SHOWENV 
.ASM, which was published on page 352 
of the January 12, 1988, issue, the closing 


single-quote marks (") somehow got | 


dropped during the production process on 
the lines labeled msg] and msg2 in seg- 
ment_DATA. 

The comments for the ITOA.ASM and 
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‘THE POWER 
PROGRAMMING 
LIBRARY 


Using the (ZI option to create your own Power Programming library of MASM procedures 
and subroutines; and some pressing questions answered. 


LTOA.ASM routines, published in the 
Power Programming column of February 
29, 1988, stated that the buffers that will 
receive the converted ASCII string (point- 
ed to by registers DS:S]) should be at least 
6 and 11 bytes long, respectively. This is 
true enough for any radix of ten or greater. 
However, if you wish to use a lower radix 
with these conversion routines, you should 
provide appropriately longer buffers. For 
example, in the extreme case, where you 
are converting to ASCII strings with a ra- 
dix of two, you should provide a 16-byte 
buffer for ITOA and a buffer of 32 bytes 
for LTOA. 


Power Programming Library 
Name Function 
ARGC.ASM 
ARGV.ASM 

GETENV.ASM 
PUTENV ASM 
ATOLASM 
ATOL.ASM 
“ITOA.ASM = Gonvert 16-bit in 
LTOA.ASM 
LCVT.ASM 
HTOL.ASM _ 


The general-purpose MASM subroutines and procedures that have been published in 
Power Programming columns, and where to find them. 


Count command line arguments 

Get address of command line argument 
Get address of environment string 
Add string to environment 
Convert ASCIl to 16-bit integer 
Convert ASCII to 32-bit integer 
Convert 16-bit integer to ASCII 
Convert 32-bit integer to ASCII 


Formatted-binary-to-ASCII conversion 
Convert hex ASCI! to 32-bit integer 





In the January 26, 1988, issue there are 
three errors in the next-to-last paragraph of 
page 322 (the paragraph beginning, 
‘*Next, it determines. . .’’). The two ref- 
erences to GETENV in this paragraph 
should have been to PUTENV, and the ad- 
dress SP: 002CH should have been 
PSP: 002CH (i.e., offset 002CH from the 
beginning of the program segment prefix). 


POWER PROGRAMMING MAIL 
PC Magazine readers are a friendly and 
communicative bunch. Since this column 
started, I have been receiving three to five 
e-mail messages and letters a day with sug- 


Issue . 
Dec. 22, 1987 
Dec. 22, 1987 
Jan. 12, 1988 
Jan. 26, 1988 
Feb. 16, 1988 
Feb. 16, 1988 
Feb. 29, 1988 
Feb. 29, 1988 
Apr. 12, 1988 
Apr. 12, 1988 
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gestions, questions, and comments about 
the column and its programs. Here is a se- 
lection from among those of general inter- 


est, together with my answers. [As these’ 


letters were posted electronically, the cor- 
respondents’ city and state of residence 
are not indicated.—Ed. | 


B-TREES INC 
Iam trying to leam C programming via the 
infamous bootstrap method; I am using 
Turbo C. My current problem has to do 
with creating B-tree/ISAM files. I need 
help with the nitty-gritty code, not with ab- 
stract generalities. I want to create files 
that will provide random access to ele- 
ments of data. I also need help with read- 
ing and writing into and out of these files. I 
have about a dozen books on C and data 
structures, none of which help. 

Frank Beer 


Management of B-tree indexed files is a 
complex subject. There are a number of 
good commercial library packages avail- 


<Enter> 
<Enter> 
<Enter> 
<Enter> 
<Enter> 
<Enter> 
<Enter> 
<Enter> 
<Enter> 
<Enter> 


C>MASM 
C>MASM 
C>MASM 
COMASM 
C>MASM 
C>MASM 
C>MASM 
C>MASM 
C>MASM LCvtT; 
C>MASM /ZI HTOL; 
CoLIB <Enter> 


ARGC; 
ARGV; 
GETENV; 
PUTENV; 
ATOI; 
ATOL; 
ITOA; 
LTOA; 
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able to do the job, such as Btrieve, from 
Softcraft, and c-tree, from FairCom. Pro- 
grammer's Connection, a well-respected 
mail-order distributor (tel.: (800) 336- 
1166), lists over 100 C utility and library 
packages in its catalog, many of which 
provide you with functions for indexed file 
access. 

Of course, if you really want to write 
your own B-tree indexed file management 
routines, the necessary research into B- 
tree techniques will be both interesting and 
educational. A good starting point is the 
venerable book Algorithms + Data Struc- 
tures = Programs, by Niklaus Wirth, pub- 
lished by Prentice-Hall. You should be 
able to find it in any good technical or col- 
lege bookstore. 

The main question, which only you can 
decide, is whether you have time (and can 
afford) to reinvent the wheel, or whether 
your time would be more efficiently spent if 
you buy someone else's library and con- 
centrate your efforts on the design of your 
application and its user interface. 


Microsoft (R) Library Manager version 3.08 
1983-1987 All Rights Reserved 


Copyright (Cc) Microsoft Corp. 


Library name: PP <Enter> 
Library does not exist. 

Operations: +ARGC & <Enter> 
Operations: +ARGV & <Enter> 
Operations: 
Operations: 
Operations: 
Operations: 
Operations: 
Operations: 
Operations: 
Operations: 


+ATOI & 
+ATOL 
+ITOA 
+LTOA 
+LCVT 
+HTOL 


<Enter> 
<Enter> 
<Enter> 
<Enter> 
<Enter> 


c> 





<Enter>List file: 


Create? Y <Enter> 


+GETENV & <Enter> 
+PUTENV & <Enter> 


<Enter> 


Figure 1: Building the library PP .LIB. The (ZI switch causes MASM to include debugging 
information for CodeView in the resulting object file. 





WHICH C COMPILER? 
I need to buy a C compiler, and my budget 
points me toward either Quick C or Turbo 
C. My impression is that Turbo C may be 
faster, more optimizing, and may offer 
more to the experienced user, while Quick 
C may offer more features for the beginner 
(like me), such as its on-line help and de- 
bugging environment. Any feelings on 
this? Should I shop only on price? Which 
compiler has better documentation? 

Second, will my old Microsoft 
MASM, Version 1.25, work for the pre- 
liminaries, or should I file it with my old 
WordStar? 

John Intorcio 





The MASM question is easy to dispose of: 
update that rascal as soonas possible! The 
current versions of MASM are several 
times faster and more powerful than the 
version you are using, the documentation 
has improved immensely, and MASM 5.0 
now comes with CodeView—Microsoft s 
nifty window-oriented mixed-language de- 
bugger. 

Which C compiler to get is a tougher 
call. | happen to like the Turbo C user in- 
terface a lot better than Quick C's: it's 
more visually attractive, the key assign- 
ments are more intuitive, the error window 
shows you more than one error at a time, 
and so forth. The only (minor) factor 
weighing against Turbo C inthis area is its 
complete lack of mouse support. 

So far as generating code goes, | have 
not been convinced that either compiler of- 
fers any great advantage over the other. 
Quick C's graphics library, debugger, and 
compatibility with Microsoft C 5.0 would 
probably carry the day here. Borland is 
promising a Turbo C debugger ‘‘real soon 
now,"" but since Borlanad's compiler tech- 
nology is acquired rather than internally 
developed (Turbo C is actually a repack- 
aging of Wizard C, for example, and Tur- 
bo Pascal appears to be derived directly 
from a European compiler called COM- 
PAS Pascal), it's hard to know whether it 
can deliver on this promise in a timely 
fashion. 

As for documentation, the Turbo C 
manuals are comparatively weak, except 
for one very nice section designed for the 
Turbo Pascal programmer who is trying to 
learn C. The Turbo runtime library man- | 
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PROBLEM: 

With all the software tools available, it 
is surprising that an important need has 
been overlooked—a way to deal with 
the countless bits of RANDOM 
information you spend hours with every 
day. As a result, you are losing valuable 
time and making decisions with 
incomplete information. 
SOLUTION: 

Tornado—the RANDOM information 
processor. The productivity 

software package for your PC that 
works wonders. 


Just 5149°5 with the ie 
“Tornado Library” 

30-DAY MONEY-BACK GUARANTEE 
(When ordered direct) 


@ New Concept 
Tornado is a superfast new way to deal with an 
important type of information. Tornado will 
not only ket you be more productive, it will 
| help you make the decisions you need to reach 
your goals. Did you ever realize that over half 
| the information you deal with is the RANDOM 
type? Not databases—not spreadsheets—not 
long documents—but the type scattered around 
your workplace and in your head. Yet 
amazingly, until now there was no great 
software to help you-—the tools were either too 
structured or without organization. But now, at 
last, there is a quick and easy solution— 
Tornado—acclaimed by rave reviews and 
accepted nie corporations nationwide, Whether 













500 windows per pite - 50 piles. Not copy protected. 





you are a business executive, consultant, 
engineer, or in any other profession, you need 
Tornado—it will save you endless time and 
effort every day—guaranteed—or your money 
back. Here is how it works: 

@ Information Windows 

With Tomado, you process information in 
stacks of superfast “intelligent” windows— 
several on your screen at once. You into 
the windows; interconnect and prioritize them; 
and scan through them in remarkable ways. 


@ Free Form 

Tomado is FREE-FORM. It works the way 
you think. To start a new window you just 
press N, and enter information. No file names. 
No extra keystrokes. To 
retrieve information you just 
press G (for Get), with any 
word or phrase—you'l watch 
Tormado zip through your 
windows like lightning linking 
and opening those requested. 
You can even flip through 
your windows with the arrow 
keys and watch them instantly 
pile up and lift away. These 
are just three of 18 easy but 
powerful features. 


@ Space Station 
Tornado is being used on the 
complex US Space Station 
project—but it does simple 
things too: When Harry calls 
you on the phone, in two 
seconds flat you'll display the 
six windows on Harry before 


event—quickly and easily. 
even build a sophisticated 


“knowledge” base—or an unstructured data base-— 
without programming. And that's not all. Track phone 
conversations, numbers, sales leads, and all your other 
RANDOM information. With the new option you get a 
orm calendar, 
project planner, grid maker, city/state/ area code/ time 


“Library” of windows containing: free-f 


zone translator, and much more. On a portable, 


Tomado is your ideal moving office. Best of all, you 


tailor Tornado to your own needs—easily! 
@ 25,000 Windows 


Instead of one window or ten, imagine up to 25,000! It’s 
nry...for your brain! The uses are endless. 
if youcan “type” it—youcan “Tornado” it. And because 
it's memory resident (if you choose) you can quickly 

jump in from other programs—even move information 
between them. ications aaah 


like extra memo: 





he finishes his first sentence! No more DYES, send me copies of 
embarrassing pauses or scrambling for Tornado al $99.95 each plus 
information. Tomado is so versatile $3.50 shipping or copies 


you can: write and print a letter faster 
than ever, track things to do; edit 
electronic mail; and plan a project or 
‘ou can 


ie it Excellent Excellent Exceltent” 
PC Word, Patnek Marshall 








can start “Tornado-ing” in 15 minutes—not 15 
days. And that’s a pretty good deal since 
Tornado can save you an hour every day! 


@ Productivity Tool 

To reach your goals, you need tools that - 
maximize your productivity and help you make 
your best decisions, Tornado fits the bill 
perfectly. In fact corporate user surveys show 
you may well use Tornado more than any 
other software package! Order today risk-free. 


To order call: 


(800) 342-5930 


Technical questions & NJ: (201) 342-6518 
24 hr. modem: (201) 342-8101 






























of Tornado with Library at $149.95 
plus $3.50 shipping. ($10 shipping 
outside USA & Canada). NJ 
residents add 6% tax. No purchase 
orders. To order, mail coupon or 
call (800) 342-5930. 

Payment: VISA MC Check 
Credit Card Expiration 
Card # 

Not Copy Protected 
30-Day Money-Back Guarantee 


Name: 
Address: 





2 
Steere Zips 
Telephone: __ 





FEATURES: free-form & Bimal windows, scion within window, import & export to files & 
screens, cut & paste, auto word wrap, time & date stamp, move & join & dup windows, mono or selectable color, definable Hot-key 
or non-resident, unloadable, LAN support, context help, extended ASCII, smart fully adjustable windows, paratlel text processing, 
progressive resolution and “and~or-not" like searching wilhoul keywords, and more. COMPATIBITLITY: 1IBM-PC; XT/ AT} PS2 
and compatibles; mono, CGA, 80 col EGA, and Hercules displays; 60K minimum RAM; 3.5” disk on request. CAPACITY: Upto 


© 1987 Micro Logic. European marketing by Atlantex Inc. (203) 655-6980, Trademarks; IBM-PC/XT/AT/PS2 - IBM 


PPLE eae! 
LOGIC3 
Dept. T83, 100 2nd St., POB 174 
Hackenaack, New Jersey 07602 









“For students, Microsoft® QuickC™ 
is the ultimate 2 programming 
environment.” 


“For my research work it gives me 
an all-in-one product for develop- 
ment, while providing interlanguage 
calling as well as compatibility with 
Microsoft C5.0.” 


Dr. Kent Chamberlin, University of New Hampshire, 
Department of Electrical and ‘computer Engineering. 


“Tf pee are new to C, Microsoft 
QuickC can make the difference 
between learning Cand giving up in 


frustration.’ 


Jim Nech, President, Houston Area League of PC 

Users (HAL PC). 

“QuickC is better than Turbo C? 
It does everything that Turbo C does, 
and then some, incorporating very 
good debugging support that is totally 
absent from Turbo C” 


Alan Holub, Columnist, 
Dr. Dobb's Journal, October 1987, 


Offer valid in the 50 United States only. 


“With its integrated debugging and 
on-line help, Microsoft QuickC was 
the clear choice as the standard C 


compiler for our courses.” 
Greg Tinfow, R & D Engineer, Smart Product Design 
Laboratory, Stanford University. 


“QuickC’s built-in graphics, 
debugger and superb on-line help are 


formidable features to overcome.” 


PC Al Magazine (comparing QuickC to Turbo C), Fall 
1987, by Brian Flamig, reprinted with permission. 


Not bad, for a $99 compiler. 

Call (800) 541-1261, Dept. D66 and 
we'll send you a free information 
packet, including details of how to 
obtain a TurboPascal* to Microsoft 
QuickC translator program. 

And to make QuickC even more 
irresistible, how does a 30 day money- 

back guarantee 
grab you? 
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ual is poorly organized and doesn't come 
within light years of the Microsoft docu- 
mentation. Microsoft has poured enor- 
mous effort into upgrading its documenta- 
tion over several generations of their 
mainline Microsoft C compiler, and the 


Quick C manuals have really benefited | 


from this effort. 


WRITING TSRs 
I have a problem with a TSR program I’m 
writing as an experiment. I’m using 
MASM 5.0, DOS 3.3, and an IBM PC- 
XT. My program hooks interrupt 09h 
(keyboard interrupt) and checks for a hot- 
key (Ctrl- -) to pop up. If the key is detect- 
ed, a message appears on the screen. My 
problem is writing the message. I tried to 
use DOS interrupt 21h, function 09h, but it 
hangs every time. I got the program to 
work using BIOS calls, however. I can get 
interrupt 21h calls to work in the initializa- 
tion part of my program, but once I’m in- 
side my interrupt handler, it goes off into 
outer space when it tries to return. 

Jim Ratti 


The basic problem lies not in your code but 
in the fact that MS-DOS was designed to 
be a single-tasking, single-user operating 
system. The majority of the MS-DOS ker- 
nel is not “‘reentrant.”’ That's to say, it 
cannot be called by an interrupt handler if 
it was already executing at the time the in- 
terrupt occurred. 

For example, imagine that an applica- 
tion has called MS-DOS to perform a file 
function, the file operation is in progress, 
an interrupt occurs, and a program that is 
invoked by the interrupt also calls DOS to 
request a file function. Instant disaster! 
DOS’s stacks and internal variables get 
bashed, the context of the original file op- 
eration function call is lost, and a crash is 
almost certain to follow. 

There are a variety of ways to get 
around these reentrancy problems, most of 
which involve use of semidocumented or 
undocumented MS-DOS function calls and 
internal flags. Most or all of the necessary 
techniques have been presented in the 
body of the source code for the various 

"pop-up utilities’’ that have appeared in 
PC Magazine’s Productivity section over 
the last year. Programmer’s Joumal ran 


' some nice articles on TSR programming in 
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1987, the ms.dos/secrets conference on 
BIX is a gold mine of TSR information, and 
the new MS-DOS Encyclopedia (Micro- 
soft Press, 1987) contains a detailed chap- 
ter on writing TSRs, complete with a work- 
ing example. Finally, you might find one 
or both of the following books to be help- 
ful: Turbo C Memory Resident Utilities, 
Screen I/O, and Programming Tech- 
niques, by Al Stevens (MIS Press, Port- 
land, Ore., 1987, ISBN 0-943518-35-0); 
Performance Programming Under MS- 
DOS, by Michael J. Young (Sybex Books, 





San Francisco, Calif., 1987, ISBN 0- | 


89588-420-8). Both books contain exten- 
sive information on writing TSRs. 


CORNUCOPIA OF QUERIES 

Joel A. Charbonnet, Jr., submitted a 
lengthy list of worthy questions. I've ar- 
ranged them and provided a reply to each 
individually, below. 


Q. To which audience is your column di- 
rected, a novice or an experienced C and 


assembler programmer? 
A. 1 guess I’ m still working this out to some 





ws Programmers are 
drooling over the 80386, 
which has segments as 
large as 4 gigabytes, and 
six segment registers, 

to boot. 


extent, but my mental image of the typical 
Power Programming reader is either (1).a 
programmer with some Pascal or BASIC 
experience wha wishes to learn C, (2)aC 
programmer wha wants to learn some- 
thing about assembly language, or (3) an 
assembly language programmer who 
needs additional tools for his work and 
wants to pick up some information about 
higher-level, structured languages at the 
same time. This is why I have tried to pre- 
sent C and MASM programming topics in 
parallel: the C programmer can use his C 





experience as a Stepping stone to under- 
standing the MASM routines, the MASM 
programmer can do the same in the other 
direction, and the BASIC or Pascal pro- 
grammer can pick his poison! 


Q. In ‘Building on a Sound Structure’’ 
(Power Programming, December 8, 1987) 
you stated, ** . . . the maximum amount 
of memory that it [a program] can address 
simultaneously is 256K.’’ Is this because 
one has only four segment registers to use 
and each one can access only 64K? 

A. That’s right. Incidentally, this gives 
you some idea why programmers are 
drooling over the 80386, which has seg- 
ments as large as 4 gigabytes, and six seg- 
ment registers, to boot. 


Q. In the same issue, you wrote, **A mini- 
mum of three segments must be declared 
in an .EXE program: a code segment, a 


data segment, and a stack segment.’’ Does | 


each one have to be a unique segment? If 
this is true, then a minimum of 192K is 
needed to nun even the smallest of EXE 
programs. Am I understanding this cor- 
rectly? 


| A. Here we are getting into some confu- 


sion between the "'logical,’’ named seg- 
ments as they exist in source code for a 
program, and the physical segments that 
exist at runtime. Each physical segment 
need not occupy 64K—it can be as small as 
el byte—but each is addressed indepen- 
dently by placing its base paragraph ad- 
dress in a segment register. 


Q. What exactly do ‘‘Groups’’ do for us? 
What happens if you don’t specify 
*‘DGROUP’’? Are there any other special 
Group names? 


| A. The declaration of a ’‘Group’’ allows 


several different logical segments to be ad- 
dressed from the same physical segment 
base address. In other words, you can use 
different segment names in order to force 
the linker to group certain code or data to- 
gether, thus suiting the structural require- 
ments of your program, and then declare 
the segments as a Group so that the code 
or data in each can be accessed without 
the need to change the contents of a seg- 
ment register. Of course, all the logical 
segments in a Group must fit within a phys- 
ical 64K segment or the linker will issue an 
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error message and your program will not 
execute properly. 

DGROUP is a name used by the Micro- 
soft compilers (and linker) to designate the 
segment that holds the ‘‘near data’’ (ac- 
cessed through segment register DS) and 
the program’ s stack and local heap. If you 
are programming purely in MASM for 
MS-DOS, you can ignore it; however, if 
you wish to mix MASM and C routines, 
proper use of DGROUP is essential. 
DGROUP also has specific significance 
under OS/2 and Windows, where it re- 
ceives special treatment from the system 
loader, which brings programs into mem- 
ory for execution. I'll discuss this subject 
in more detail in future columns. 


Q. What do the ‘‘Combine Type’’ and | 


‘Class’ names do for us? Can they be ig- 
nored? 
A. The optional ‘'Combine Type’’ in a 
segment declaration controls the way the 
linker lumps together segments with the 
same name that are found in different ob- 
ject modules, For example, logical seg- 
ments with the same name and the “‘pub- 
lic’’ attribute are concatenated together in 
the same physical segment, while seg- 
ments with the ‘‘common'” attribute are 
overlapped so that they all have the same 
base address. 

in addition to the control you can exert 
with segment names and the order of seg- 
ment declaration, ‘‘Class’’ names allow 
another level of control over segment or- 
dering by the linker. For example, once 
the linker has collected all logical seg- 
ments with the same name together ac- 
cording to their combine type, it then ar- 
ranges differently named segments with 
the same class name so that they are adja- 
cent in memory. Chapter 5 of the MASM 
5.0 Programmer's Guide contains a very 
nice discussion of segment naming, seg- 
ment attributes, groups, and classes. 


Q. What is ‘** ASSUME” used for? 

A. The ASSUME directive notifies the as- 
sembler which segment registers you are 
using to address which named segments. 
This allows the assembler to generate seg- 
ment overrides automatically when they 
are needed, and to warn you when you ref- 
erence a label or variable that can’t be 
reached with any of the current segment 
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register contents. Note that ASSUME does 
not generate any code! You have to load 
the segment register with the correct value 
with separate, explicit instruction state- 
ments, as, for example: 

mov ax, DATA 

mov ds,ax 

assume ds: DATA 


Q. In ‘Parsing Routines in C and Assem- 
bler’’ (Power Programming, December 
22, 1987), I believe there is a typo in the 
code on page 367. What appears as 


argv8: mov ax,38088h 
int 21h 

should be 

mov ah,36h 

int 21h 


Is this correct? 
A. My code is (in this case, at least) cor- 
rect, The instruction 


mov ax,3006h 


places 30h in AH and 00 inAL. This covers 
the case of MS-DOS, Versions 1.x, where 





= DGROUP has specific 
significance under OS/2 
and Windows, where it 
receives special treatment 
from the system loader. 


function 30h is not a defined function sup- 
ported by the operating system. When MS- 
DOS 1.0 and 1./ are called with an illegal 
Junction number, they simply return to the 
calling program with all registers un- 
changed. Initializing register AL to zero 
before making the function 30h call en- 
sures that your program won't be misled 
under MS-DOS 1.x by some spurious val- 
ue that just happened to be in register AL 
prior to the call. 


Q. In ‘‘Examining the MS-DOS Environ- 
ment’’ (Power Programming, January 12, 








1988), you wrote ‘‘When one program 
(the parent) uses the MS-DOS EXEC 
function to launch another program (the 
child), it must provide, as one of the pa- 
tameters, a pointer to an environment 
block.’’ Does the parent just randomly 
choose a place for an environment block? 
A. The parent program can build a new 
environment block anywhere it wants and 
can pass the pointer to it, so long as the 
new environment is paragraph-aligned 
(i.e., its address is evenly divisible by 16). 
Most of the time, though, the parent simply 
passes a zero pointer for the environment, 
So that the child inherits a copy of the par- 
ent’s environment. 


Q. Does the parent randomly put informa- 
tion into this environment block or is it 
empty? 

A. If the parent program builds a new en- 
vironment block to pass to the child pro- 
gram, it should take care that the new envi- 
ronment looks like the one that would be 
provided by COMMAND.COM ff the child 
program was run directly by typing its 
name at the MS-DOS prompt. in most 
cases, if the parent wants to pass informa- 
tion through the environment, it should 
simply append this information to a copy of 
its own environment and pass a pointer to 
the modified copy. The parent should nev- 
er pass an ‘'empty’’ environment to a 
child, because this would make it impossi- 
ble (or very difficult) for the child to load 
and execute a secondary copy of COM- 
MAND.COM (since it would be missing 
the PATH and COMSPEC environment 
variables). 


Q. Is the parent passing a pointer to a pre- 
existing environment block? If so, why 
can’t the child update it, since the child has 
a pointer to that environment block? 

A. In every case, MS-DOS copies the 
block supplied by the parent, or the par- 
ent's own environment, to a newly allocat- 
ed block of memory and supplies the child 
program with a pointer to the new block. 
Thus, the child program never has direct 
access to the parent’ s environment. 


Q. Who determines where to place the en- 
vironment block for the child program? 

A. MS-DOS, in its infinite wisdom, de- 
cides where to place the environment for 


PC MASS NES, APRIL26,1988 
74 





UNLEASH YOUR 80386! 


Your 80386-based PC should run two to 
three times as fast as your old AT. This 
speed-up is primarily due to the doubl- 
ing of the clock speed from 8 to 16 MHz. 
The new MicroWay products discussed 
below take advantage of the real power 
of your 80386, which is actually 4 to 16 
times that of the old AT! These new pro- 
ducts take advantage of the 32 bit regis- 
ters and data bus of the 80386 and the 
Weitek 1167 numeric coprocessor chip 
set. They include a family of MicroWay 


80386 compilers that run in protected 
mode and numeric coprocessor cards 
that utilize the Weitek 

The benefits of our new technol- 
ogies include: 
e An increase in addressable memory 
from 640K to 4 gigabytes using MS- 
DOS or Unix. 
© A 12 fold increase in the speed of 32 bit 
integer arithmetic. 
* A4to 16 fold increase in floating point 


speed over the 80387/80287 numeric 
coprocessors. 

Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 

617-746-7341 
After July 1988 call 508-746-7341 


MicroWay” 
80386 Support 


mW1167 Numeric 
Coprocessor Board 





MicroWay 80386 Compilers 


NOP Fortran-386 and NOP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data 

including the 80287, 80387 and mW 1167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix f77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make It easy to port pro- 
grams written with Microsoft C or Fortran and 
FyM Fortran, 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NOP Fortran-386 generates 32-bit code which 
executes 3 to & times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

Anexample of the benefit of excellent codeisa 
32-bit matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
Programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
acco ee 


MicroWay Numerics 

The mW1167™ is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a 121 pin “Weitek” socket 
that is actually a super set of the 80387. This soc- 
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000, Compaq 386/20, Hewlett Packard 
RS/20 and MicroWay Number Smasher 386. tt 
combines the 64-bit Weitek 1163/64 floating 
point multipiier/adder with a Weitek/ntel de- 
signed “glue chip”. The mW1167™ runs at 3.8 
MegaWhetstones (compiled with NOP Fortran- 
386) which is a factor of 16 faster than an AT and 
2 to 4 times faster than an 80387. 

mW 1167 16 MHz 
MW1167 20 MHZ... .cccccccseee 


Monoputer™ - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
without the NOP) and includes 2 megabytes of 
Processor memory. Transputer language sup- 
port from MicroWay includes Occam, C, Fortran, 
Pascal and Prolog. 
Monoputer T414-20 with 2 meg’ ...$1495 
Monoputer T800-20 with 2 meg’ ...$1995 
Quadputer™ can be purchased with 2, 3 or 4 
transputers each of which has 1 or 4 megabytes 
of memory. Quadputers can be cabled together 
to build arbitrarily fast parallel processing 
systems that are as fast or faster than today's 
mainframes. A single T800 is as fast as an 
80386/mW 1167 combination! 
Biputer™ T800/T414 with 2meg'... 
Quadputer 4 T414-20 with 4 meg’ .. 
‘Includes Occam 


-$3495 
-$6000 


80386 Multi-User Solutions 

AT8™ - This intelligent serial controller series is 
designed to handle 4 to 16 users in a Xenix or 
Unix environment with as little as 3% degrada- 
tion in speed. It has been tested and approved by 
Compaa, intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 
systems. 

AT4 - 4 users.. 

ATS - 6 users.. 

AT16 - 16 users 


Phar Lap™ created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monitor/oader that runs the 80386 in protected 
linear address mode, an assembier, linker and 
debugger. These tools are required for the MS- 
DOS version of the MicroWay NDP Compilers. 


PC/AT ACCELERATORS 
287Turbo-10 10 MHZ.......+00+0+04+- $450 
287Turbo-12 12 MHz 

287TurboPlus-12 12 MHz 


SUPERCACHE:286 ......000000000+- $499 
MATH COPROCESSORS 


80387-16 16 MHz.. 
80287-10 10 MHz.. 
80287-8 6 MHz .... 
80267-6 6 MHz .. 
8087-2 6 MHz... 


The World Leader in PC Numerics 

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St, Kingston-Upon-Thames, U.K, 01-541-5466 
St. Leonards, NSW, Australia 02-439-8400 











MINIMUM 
REQUIREMENTS: 

(BM PC, XT, AT, 256K jr and most com- 
patibles. One or two disk drives. 128K 
memory (all available memory fully sup- 


BACKS UP PROTECTED 
SOFTWARE. 

The backup inaurance you need to 
protect your software investment, 
COPY II PC makes a floppy backup 


of most protected software quickly jorted). Now supports 35” 720K drives, 
and easily! laptops, IBM PS/2 Models 30, 50 & 60! 
To Order: call 503/244-6036, 8-5 
| RUNS PROTECTED West Coast time, M-F, with your 
SOFTWARE FROM YOUR SEE @ innand. Or send a check for 
HARD DISK. $39.95 US. plus $3 s/h, $8 overseas. 


COPY It PC makes using your hard 
disk as convenient as it should be. 
Run some of the most popular business 
programs from your hard diskl 


Questions: call 503/244-5782. 


$39.95 
Central Pomt 
Software 


“Registered owners may update for $15 plus $3 s/h. 


Backup utilities also available for the INCORPORATED 

Macintosh, Apple li, Laser 128, Commodore Founded m 1981 - 

64/128 and Atari ST. 9700 S.W. Capitol Hwy. 
Portland, OR 97219 





PC Tools Deluxe! The most complete set of utilities ever: Now includes 
PC-Cache, undelete, unformat a hard disk, compress a hard disk, backup/restore 
a hard disk and a mini word processor Only $79 plus $3 s/h. 
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It copies 5% 
and 3'¥2inch 
diskettes all 
by itself. 


Just load your diskettes, 
press one button, and walk 
away. The Victory Auto- 
loader automatically copies 
diskettes operating stand- 
alone or attached to an 
IBM/PC* or Mountain® 
compatible system. 

Buik cannisters allow fast, 
easy loading and unloading. 
Switching drives takes less 
than five minutes, 


Copy Different Formats, 
Flawlessly. 

Our Auto-Format-Analysis™ 
feature lets you copy differ- 
ent formats, including PS/2*. 
The system tests for cay 
and accuracy, sorting disks mto 
one of two output canmsters. 


No User-Required 
Adjustments. 

The Autoloader’s self-cali- 
bration and simple diag- 
nostics for checking ae 
alignment allow you to main- 
tan the system without 
outside service. 

Call 1-800-421-0103. 
And ask about the Victory 
family of affordable dupli- 
cation systems—with 
serialization, copy protec- 
tion and custom label 
printing. 


VICTORY 
ENTERPRISES 


Technology, inc. 
8910 Research Bivd., B2 


{n Europe call BFE Pans (33-1) 45330137, 
Frankfurt (49-6074) 27051, London (44-1) 
941-4066, Mian (30-2) 316716, 
Ree and PS/2 are trademarks of 
eness Machines Corporahon, 
ee wa reweicted wadwuck it 
Mountam Computes, lnc 
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_ and building in the parent process, the 


PRODUCTIVITY 
= POWER PROGRAMMING | 


the child program. (Almost always it's im- 
mediately before the child's program seg- | 
ment prefix, at the base of the memory 
block holding the program's code, data, 
and stack.) 


Q. Is the code for this environment passing 


EXEC function, or MS-DOS? 

A. The code for environment building and 
passing is in the EXEC function (interrupt 
2th function 4Bh), which is logically a 





= The parent simply 
passes a zero pointer for 
the environment, so that 
the child inherits a copy of 
the parent’s environment. 


part of the MS-DOS kernel. In some 1BM 
versions of MS-DOS, however, the main 
part of the EXEC code is physically locat- 
ed (for inscrutable reasons) in the tran- 
sient portion of COMMAND.COM, which 
complicates things immensely for people 
who are trying to write a replacement MS- 
DOS *‘shetl”’ or command processor. 





PC MAGAZINE'S IRS 

Could you find a friendly forum on Com- 
puServe that will let you deposit machine- 
readable code for your readers? If there’s a 
common problem with columns such as | 
yours, it’s the laborious task of entering 
each keystroke. Plus, a forum will give 
you a place to deposit corrections before 
your in-box overflows! 





Opher Banarie 


You can download all of the source code 


for this column from PC Magazine's dial- 
up bulletin board, the PC Magazine Inter- 
active Reader Service, at (212) 696-0630 
or (415) 598-9100, Use 300, 1,200, or 
2,400 bps, 8 bits, no parity, 1 stop bit. 1 
will also investigate making the code 
available on other information services 
such as CompuServe and will provide fur 
ther details in future columns. ae | 


PC MAGAZINE ® APRIL26,1988 
276 


TAKE A PEN AND POINT TO 
ANY PART OF THIS 1’ SQUARE. 


OR MOVE YOUR HAND 
ALL OVER THIS PAGE. 


Why are we asking you to go through this 
little exercise? 

To show you anew PC input device called 
Felix. And to demonstrate how different it is from 
an ordinary mouse. 

Because as you may have noticed, pushing 
a mouse around a big foam rubber pad isn't the 
most precise way to move a cursor on your screen. 

But with Felix, you move a miniature 
pointer through a 1” square.Which feels a lot more 
natural. And gives you 320 counts per inch precision. 
Whether you're working with desktop publishing, 
CAD, or windowed programs, you'll have total control. 
Down to the individual pixel. 

Felix gives you this control because, unlike 
amouse, it’s an absolute device. It has a built-in 
microprocessor that automatically senses and 
adjusts to your screen size, so the relationship 
between the pointer on the square and the cursor 
on the screen is always the same. To find the top 
left corner of your screen, you point to the top left 
corner of the square. Not off the pad or off your 
desk, like you do with a mouse. 

The same microprocessor also senses 
your hand speed. When you move slowly the sensi- 
tivity is adjusted to give you the highest level of 
precision.When you speed up, Felix snaps into a 
high-speed mode that lets you cover the entire 
screen instantly. 

Even the size is more precise. Felix is only 
6” square. Compare that to the space you need to 
leave clear for a mouse or digitizing pad. Felix is a lot 
more reliable, too. It’s a sealed unit that’s been tested 
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LIGHTGATE Gat hl al der eles at es ia 
The following are registered and unregistered trademarks of the 
panies ted i ot Spts Lagoa Light ne: Lota 23 Lots 


to 20 million cycles. Or 15 years normal operation. 
Felix. It’s only $199 ©r $149 for the Mac+ 
version). It's Microsoft Bus Mouse compatible. Works 
superbly with applications running under Microsoft 
Windows and GEM. Comes bundled with exclusive 
power enhancement tools for Lotus 1-2-3 and AutoCAD. 
Plus a three-year warranty. And a 30-day money-back 
trial offer. So if you've been waiting for 
the right pointing device, this is it.Call 
us now and we'll send you one. Or welll 
send you more information—includ- 
ing the name of your nearest dealer. 
But call 1-800-426-5324 
now. Because now that Felix is 
here, the mouse looks 


ae a 
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Joe 
— Spreadsheet. 


oFlowery Name. 
No Fancy Price. 


“Lotus®” is a lovely name. And we might have named 
our new spreadsheet Lily, or Orchid, or Daffodil. 


After all, it does what Lotus 1-2-3® does. It has a full 
8,192 rows by 256 columns. It reads and writes Lotus 
1-2-3 files, both versions 1A and 2.01. Its macro language || 
—. has complete Lotus 1-2-3 compatibility. It 

. works with 1-2-3 add-ons, and has all 
\\_ the 1-2-3 functions and commands, 
» even on the same keys. 


So why name our new spreadsheet 
)) a“ ioe “4 j 


Z@ We wanted Lotus to have the pret- | 
~ ) tiest name. For that price it should 
have something! 


100% Lotus 
Compatibility. 
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ee 
Dust tos 
Joe Spreadsheet.” 
_Lotus Power for $49.50 
| Available in 5%" and 3/2" disks. | 
pron om gaeeammaae HOLT, RINEHART AND WINSTON $ 49.50 || 


= = 





_ 14.1 FIFTH AVENUE, N.Y, N.¥ 10003 _ 
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PRODUCTtVITY 


@ DOUGLAS COBB AND STEVEN COBB 


SPREADSHEET 


CLINIC 





Safeguarding macros from display and accidental deletion; canceling {onerror} statements; 
measuring print range width; showing the way back when you shell out to DOS. 


CANCELING {ONERROR} 

Canceling an {onerror} condition does not 
need to be as complex a procedure as that 
described by Anders Forssell in the Sep- 
tember 29, 1987, Spreadsheet Clinic. 
Forssell described the method he uses to 
cancel an {onerror} statement when the er- 
ror that is intended to be trapped does not 
occur. In such a case he routes the macro to 
a statement such as {onerror OK}. This 
statement cancels the previous {onerror} 
statement and instructs /-2-3 to route the 
macro to the cell named OK if an error oc- 
curs. OK contains a command that does 
not affect the execution of the macro. 


Next, he routes the macro to a statement | 


that deliberately causes an error. This error 
trips the new {onerror} statement, which 
branches the macro to the innocuous com- 
mand in OK and cancels error trapping. 

There’s a far simpler way. In your mac- 
ro, just include an {onerror} statement that 
does not have any arguments. When /-2-3 
executes this command, it cancels any {on- 
error} condition that may be in force at the 
time and does not impose another. 

Here’s another little-known property of 
the {onerror} command: If an error trips an 
{onerror} command during the execution 
of a subroutine, /-2-3 forgets that it is in a 
subroutine. Thus, instead of returning to 
the main macro when it reaches the end of 
the subroutine, /-2-3 ends the execution of 
the macro. 

Loren Krienke 
San Diego, California 


Mr. Krienke is correct on both counts. | 


While we're on the subject of the {onerror} 


command, we'd like to point out a useful 
but seldom-used feature of the {onerror} 


| command: its ability to record the error 





messages. If you include the name or ad- 
dress of a cell as the second argument of 
an {onerror} command, and an error trips 
that command, \-2-3 will record the mes- 
sage that would have been displayed at the 
bottom of the screen in the cell specified by 
that argument. 

For example, the statement {onerror 
RESUME,ERRMSG} commands 1-2-3 to 
record the message for the error that trips 
it in the cell named ERRMSG. If you trip 
that statement by typing the name of a file 
that doesn’ t exist after issuing the /File Re- 
trieve command, |-2-3 will enter the label 
'" File does not exist’ into ERRMSG. 

1-2-3's ability to record these error 
messages makes it possible to create ''con- 
ditional’’ {onerror} commands. The mac- 
ro shown in Figure 1 demonstrates this 
technique. This macro is designed to print 
the range you specify. Two principal 
things could go wrong during the execu- 
tion of this macro: the user could specify 
an invalid range, or there could be a prob- 


\p 


PRINTIT 


{Onerror TEST, ERRMSG} 
/ppr{7}"q 
/ppagpa 


TEST 





lem with the printer. The {onerror} routine 
in this macro catches both errors and re- 
routes the macro differently for each one. 

The first statement in this macro com- 
mands \-2-3 to route the execution of the 
macro to the cell named TEST in the event 
of an error and to record the message for 
that error in the cell named ERRMSG. The 
second statement issues the /Print Printer 
Range command and allows you to specify 
the range you want to print. 

In most cases, 1-2-3 will continue by 
printing the range you specified, then end 
the macro. If an error occurs, however, 
1-2-3 will enter the message for that error 
into the cell named ERRMSG and route the 
execution of the macro to the cell named 
TEST. If you specified an invalid range, 
ERRMSG will contain the label ’” Invalid 
cell or range address.”’ In that case, the 
first {if} statement in TEST will be true and 
1-2-3 will return to the beginning of the 
macro. If you specified a valid range but 
there was a problem with your printer, 
ERRMSG will contain the label ‘" Printer 
error."’ In that case, the second {if} state- 
ment will be true, and \-2-3 will tell you to 


{If ERRMSG="Invalid cell or range address”}{Branch \p} 
{If ERRNSG="Printer error"}{GetLabel “check printer, then press 
(Enter}...%,NULL}{Branch PRINTIT} 





Figure 1: You can create conditional error-trapping routines by recording the message for the 
error that tripped the {onerror} command and comparing it with the message for the error you 
expected. Note that the second {If ERRMSG=} line is a single line, not two lines as shown. 
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check the printer and then press Enter. 
When you do so, 1-2-3 will route the mac- 
ro back to the cell named PRINTIT (the | 
third statement in the macro). The state- | 
ment in that cell commands \-2-3 to print 
the range you specified. 


MEASURING A RANGE, REVISITED 

In the Spreadsheet Clinic of May 12, 
1987, William J. Sheppard described a rul- 
er he uses to measure the width of a spread- 
sheet range. His instructions call for the 
user to type the characters 123456789] re- 
peatedly, to create a ruler that is at least as 
long as the range to be measured. 

I’ve found a way to avoid the tedium of | 
typing all of these characters manually. 
First, set the width of the current column to 
whatever width (up to 240 characters) you 
want your ruler to be. Next, enter the label 
\1 234567891 into that cell. Since this la- 
bel begins with /-2-3’s repeating label pre- 
fix (the backslash), /-2-3 will automatical- 
ly display the repeating sequence 


123456789 |123456789|... 


all the way across the cell’s width. The cell 
will contain only the ten characters 
123456789 |, however. 

Once you have entered this label, you 
should print it to a file. To do this, use the 
/Print File command; specify the name of | 
the file in which you want to print what is 
displayed in that cell; set the left margin to 
0; specify a right margin greater than the 
width of the cell you are printing, choose 
the Unformatted option to suppress the 
spacing for top margins, bottom margins, 
headers, and footers; retum to the main 
Print menu; and choose Go. Works will 
then print the ruler into a one-line text file, 
exactly as it appears in the cell. 

Once you have saved the ruler in a 
.PRN file, you can import it into any work- 
sheet that contains a range you want to 
measure. Just insert a blank row above the 
range you want to measure, move the cell 
pointer to the cell of that row that is in the 
leftmost column of the range, issue the 
/File Import Text command, and choose | 
the name of the file to which you printed | 
the ruler. The ruler will then appear in the 
worksheet. You can then use the ruler to 
measure the width of the range. 

Laura Klein 


| The technique described by Ms. Klein 





Chicago, Illinois 
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{Goto} RANGE~ 
{Let WIDTH, #8} 


{For COUNTER,1, 


{Goto}WIDTH™ 
MEASURE 

{Right} 
COUNTER 
WIDTH 


/yncRANGE~ ~ /rndRANGE™ /rncRANGE™ {?}~ 


@COLS (RANGE) , 1, MEASURE} 


{Let WIDTH, WIDTH+@CELLPOINTER ("width") } 





Figure 2: This macro measures the width of a range. 


works in any release of 1-2-3. In fact, it's 
the best we've seen for creating a ruler (or 
any long, repeating label) in 1-2-3, Re- 
lease 1A. 

However, for users of 1-2-3, Release 2 
and 2.01 (as well as all releases of Sym- 
phony), there's a still easier way to create 
a ruler. Instead of widening a cell and us- 
ing the repeating label prefix, you can use 
1-2-3's @REPEAT function. Specifically, 
you'd use the function 


GREPEAT ("123456789 |",x) 


where x is the number of times you want 
1-2-3 to repeat the string. For example, 
you would use the function 


GREPEAT ("123456789|", 24) 


to create a 240-character ruler. The string 
result of this function will overlap any 
blank cells to its right, so you can use it to 
measure the width of any range. 

Since this function is relatively simple, 
it’s not difficult to enter it manually into 
any worksheet that contains a range you | 
want to measure. If you wish, however, | 
you can use the /File Xtract command to 
save it ina .WKI file, then use the /File | 
Combine command to combine it into any | 
worksheet that contains a range you want | 
to measure. If you want to save the result of 
the function (the ruler) instead of the func- 
tion itself, you should use the [Range Val- 
ues command to replace the @REPEAT 
function with its result before you use the | 
/File Xtract command. 

Rather than use a ruler to measure the 
width of a range, however, we prefer to 
use the simple macro shown in Figure 2. 
The first statement in the macro lets you 
highlight the range you want to measure. | 





(You need to select only one cell in each 
column of the range.) The second state- 
ment moves the cell to the first column of 
that range. The third statement enters the 
value 0 into the cell named WIDTH. The 
fourth statement sets up a {for} loop that 
1-2-3 executes as many times as there are 
columns in the range. During each pass 
through the loop, \-2-3 adds the width of 
the current column to the value in WIDTH 
and moves the cell pointer to the next col- 
umn. After |-2-3 has measured all of the 
columns in the range, it moves the cell 
pointer to the WIDTH, which at that point 
will contain the width of the range. 


RETURNING FROM DOS 

In the November 10, 1987, Spreadsheet 
Clinic, you presented a technique for keep- 
ing the message ““(Type Exit and press 
[RETURN] to return to /-2-3)’’ on the 
screen at all times after you have shelled 
out to DOS from within /-2-3 using the 
/System command. I'd like to offer an im- 
provement, shown in Figure 3. 

Instead of placing the message on the 
same line as the traditional DOS prompt, 
this batch file puts them on separate lines. 
The first line contains the message; the 
second line contains the regular DOS 
prompt. The characters $_ cause this split. 

Michael D. Kran 
Castro Valley , California 


echo off 
prompt (Type Exit and press (RETURN) 
to return to 1-2~-3)$ Sp$g 


ed \lotus 
123 


ed \ 
prompt $p$q 


Figure 3: This batch file divides the DOS 
prompt onto two lines. 
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Now you too can be a1-23 
power user. 































Introducing 
The Worksheet Utilities. 
For the muscle to master 
the toughest 1-2-3 tasks. 

Now it’s acinch to become 
one of the mightiest 1-2-3° users 
in spreadsheet history. Just get 
The Worksheet Utilities ™ from Funk Software. 

It's a powerhouse of productivity tools that'll 
turn the most laborious 1-2-3 session into a day at 
the beach. And it’s a genuine 1-2-3 add-in. So it 
does what you want, when you wantit, right 
from inside your 1-2-3 session. 

Search and Replace tets you swiftly 
search for one thing, and ifyou want, replace 
it with another - throughout your worksheet, 
or in ranges you specify. {t's just like the famil- 
iar word processor feature, yet it searches for 
labels, values, functions, formulas, and cell 
references, too. 

Formula Editor gives youa sturdy leg 
up in the otherwise exhausting exercise of 
writing and testing your 1-2-3 formulas—all 
froma display that shows you the whole 
formula, notjust 80 characters. 

Pick @functions from a pull-down menu 
that explains what each function does. Enter 
arguments with on-screen prompting for 
each argument. See syntax errors and 
unmatched parentheses highlighted as you 
edit. Execute formulas one stepata time 
for quick, painless debugging of your most 
monstrous, complex creations. 

Print Settings takes the guesswork out of print format- 
ting. See all your margins, headers, footers, and other options 
on asingle display. Create different settings for different print 
jobs and call them up by name. 

Select any print style you like from a library of setup strings 


customized for your printer. Forget complicated printer codes. 


Each setup string has aname, like “17 pitch” for your Epson, or 
“Landscape mode” for your LaserJet. 
File Manager gives youa powerful grip on the organiza- 
tion of all your worksheets and other files on your disk. 
Save and retrieve worksheets from a point-and-shoot menu 
that displays complete information about each file, including 


descriptions you assign. Catalog 
your files with key words like 
“budgets” or “forecasts,” and 
get directories of just the files 
you want, sorted in any order 
you like. 
Peek at files without retrieving 
them. Archive them. Search them on 
disk for labels or range names. Copy, move, erase 
and write-protect them -—one at atime, ormany 
at once. And squash them down tosize witha 
crushing file compression mode. 

Autosave is the full-time worksheet body- 
guard that protects against the perils of power 
failures or accidental worksheet trip-ups. Just 
pick a time interval, and it periodically saves 

your work ina backup file until you're ready to 
save it for keeps. 


Get The Worksheet Utilities 


pulling for you today. 
Let The Worksheet Utilities help unleash 
your full 1-2-3 potential. Ask for it at software 


dealers everywhere. Or order 
direct from Funk Software FUNK 
with your check, Visa or ARE 
MasterCard. W. 


The Worksheet Utilities 


Sounds awesome! Send me The Worksheet Utilities 
OF just $99.95, 


My check is enclosed. Charge my L) Visa ()MaslerCard 


EP ON encanto 


] ‘Aocouant puumber ttre l 
| CE a’ | 


(a 
| To order call 1-800-822- 3865, Ext 115 Extll5 | 


(617-497-6339 in MA) 
Requires 1-2-3 release 2. 
=— i eo Mt i Se a Se i oe 





Funk Software, 222 Third Street, Cambridge, al 
© 1987 Funk Software. The Worksheet Utilities isa trademark of Funk Software. 
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Honeywell 





The easiest way 
to upgrade your system 
is right at your FINGERTIPS 





Add a Honeywell Silent-Tactile™ keyboard 
to your system...and touch the quality. 


From the ergonomic design to the light, crisp feel, we make 
Honeywell Silent-Tactile™ keyboards with one thing in mind — 
making you more productive. 

You'll appreciate the silent keystrokes. and you'll notice less finger 
and hand fatigue — even after hours of continuous use. 

When you need a PC-compatible keyboard for replacement or 
upgrade, make the quality choice — ask for Honeywell Silent-Tactile ™ 
keyboards. 


For the dealer nearest you, call toll-free: 


1-800-445-6939 


In Texas call collect: 915/543-5566 


Keyboard Division. 4171 North Mesa, Building D. El Paso. Texas 79902 915/544-5511 
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PRODUCTIVITY 


@ SPREADSHEET CLINIC 


Mr. Kran's suggestion is indeed an im- 
provement. Mr. Jak Kamhi of Istanbul, 
Turkey, suggested still another enhance- 
ment, which is shown in Figure 4. This 
batch file uses ANSI escape sequences to 
reposition the cursor and write to the 
screen. Specifically, it writes the ‘(Type 
Exit and press [RETURN] to return to 
1-2-3)'' message on the top line of the 


echo off 
prompt Se[s$e(1;1f$e(im(Type Exit and 
prese (RETURN) to return 
to 1-2-3) $e[ im$e(uslspsg 


Figure 4: This batch file instructs DOS to write 
the message ‘‘(Type Exit and press [RETURN] 
to return to |-2-3)"' at the top of the screen 
whenever it presents a prompt. 


screen whenever the DOS prompt is dis- 
played. This is exactly where the message 
that 1-2-3 generates originally appears 
when you first access DOS. Mr. Kamhi 
has made the message bold to differentiate 
it from the other text on the screen. 

To use Mr. Kamhi's technique you must 
have the statement 


device=ansi.sys 


in your CONFIG.SYS file, and that file 
must be in the root directory of the disk 
from which you boot your computer. 


SECURING YOUR MACROS 

I’ve discovered a good way to protect the 
macros in my /-2-3 worksheets. First, | 
place all my macros at the upper-left cor- 
ner of the worksheet—columns A and B 
and as many rows as it takes to accommo- 
date all of the macros. Then, | use the 
‘Worksheet Titles Horizontal command to 
freeze the macro-containing rows off the 
top of the worksheet. Finally, I use the 
/Worksheet Column Hide command to 
hide columns A and B. These actions hide 
the macros from view and protect them 
from the effects of inserting and deleting 
rows and columns. 

To illustrate, suppose the macros in 
your worksheet occupy cells Al..B50. To 
protect them you would scroll the work- 
sheet so that rows 51 through 70 were visi- 
ble on the screen. After doing this, you 
would position the cell pointer in cell A5S2, 











then issue the /Worksheet Titles Horizon- 
tal command. This command freezes rows 
1 through 50 (the rows that contain the 
macros) off the top of the screen and 
freezes row 51 (the first row below the 
macros) onto the screen. (Unfortunately, 
there’s no way to freeze rows off the top of 
the screen without freezing at least one row 
onto the screen.) After freezing, you 
would use the /Worksheet Column Hide 
command to hide rows A and B. 

Peter J. Laszez 

Washington, D.C. 


Mr. Laszcz’s method of protecting macros 
works as advertised, but it prevents your 
using a portion of the worksheet (specifi- 
cally, the cells in columns C through IV in 
each of the frozen rows). Since all \-2-3 
worksheets have more rows than you can 
possibly use, and \-2-3, Releases 2 and 
2.01, use a sparse-matrix method of allo- 
cating memory, these unused rows won't 
limit the potential size of your Release 2 or 
2.01 worksheets to any significant extent. 





= To protect the macros 
in my /-2-3 worksheets, 
I freeze the macro- 
containing rows off the 
top and hide the columns. 


On the other hand, \-2-3, Release IA, al- 
locates memory to every cell in the active 
area. Consequently, Mr. Laszcz’s method 
of protecting macros can reduce the usable 
capacity of your Release 1A worksheets 
considerably. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We'll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016. Pt 
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Lotus Zoom Lens 


Now you can zoom out to see twice as many 
rou's and columns — without leaving your work- 
sheet, and without investing in special hardware! 
With SeeMORE ™" a Lotus® add-in, you can 
instantly double, triple, or quadruple the number 
of cells on your screen. Sce 12 months at once. . 


zoom in and out to see the big picture. 

GGA EGA VGA Hercutes 
Normal 80x25 80x25 ROX25 BOK 25 
Medium = 90x28 «06x43 1x37 = 90x43 
Small —-106x33128x43106x48  120x43 
Thy 128x33 160x58 160x600 180%58 


SeeMORE works with 1-2-3 2.0 & 2.01 or 
Symphony 1.1, 1.2 & 2.0. on the IBM PC, XT, AT, 
PS/2 and compatibles with CGA, MCGA, EGA, 
VGA, or Hercules graphics adapter. Also works 
on Compaq and Toshiba gas plasma. Not copy 
protected. 

PC Magazine's fim re says, “use 
SeeMORE almost constantly. 


See our other ad on page 63 


Seal ORE —_ 


§ Please send me: (indicate quantity) 
_— SeeMORE 1-2-3, $79.95 each. 
SeeMORE Symphony $99.95 each. 


Include $3.75 for shipping, ($12 outside USA 
and Canada.) MA residents add 5% sales tax 


Payment VISA MC AMEX Diners Check 


RE,” 


CRD NO 


| 





NTE 





PHONE 
NAME 
SDDES 


STATE 
To order, mail coupon or call toll-free 
In MA. 800-447-1196, Nationally. 


800-445-3311 


ap 


Concord, MA 01742 
617-897-1575 


Pee=eceess sees sousessessss2eneunerrs 
2 
| 


2- 





Swing into Spring 
with Bulldog! 


Seagate 20mb w/contr. ST225........... 
Seagate 30mb w/contr. ST238.... 
Seagate 20 mb for AT ST4026.... 
Seagate 30 mb for AT ST4038............! 
Seagate 40 mb for AT ST251 ......cssssc- 
IOMEGA BERNOULLI 






























FX 286E 240 CPs, 40 NLQ.. 
LQ 500 180 cps, 60 NLQ.... 















LQ 800 w/tractor.. 7 He ara a 
seeeseeas + 10 w/ca A 
20 + 20 w/card.... Gr egerakeres 
BERNOULLI PLUS . 


















BERNOULI BOX II 54” 



































20 mb internal... ae Crosstalk XVI. 
seee cece covccceececcescceeseceeseseee’ 20 mb external artis Ste Il... 
OKIDATA dual 20 mb external aie pe smerecsecnestes 
TD ien crs a nl SYSGEN Durapack single... a alae 
dual external/internal.... raubaesee 
193 Plus 200c86......... Plus Hard Card 40.... Freelance PI 


292 Plus 200 CPS, 100 NLQ Plus Hard Card 20 Framework II.. 


293 Plus 200 cPs, 100 NLQ eae Wi 
294 Plus 400 CPs........... = —_—— Lotus Hal. 

Managing Your Money 4.0 
Everex 1200/2400 int...... 


Microsoft Word 4.0..... 
Everex 2400 external... 






































Microsoft Excel... 























TOSHIBA Hayes 1200/2400... Microsoft Works... 
321 SL 180 CPS, 60 NLQ seesssssssse 499 ff Migent Pocket Modem... - Mule Advantage I. 
351 SX 300 CPS. 100NLQ US Robotics 2400 direct internal........169 Oe Sate, aad 


Ventel Half Card 1200 w/Crosstalk .. 259 
Vental Half Card 2400 w/Crosstalk ...359 
Ventel 1200 Plus.. 13D 
Ventel 2400 Plus..... 


341SL 180 cps, 72 NLQ 
351 Color 240 CPS, 100 NLQ... 

















PFS Prof Write 


PFS 1st Cho’ 
Quantro.......0.... 
R Base System V 1.1.. 
Revelation... 

















435/619 


850/1030 
9 25/1020 st Ole WV Oe 
PANASONIC = MPhony 1.2 caeseseseers 
10801 Model Ua nnarsuneonro Venture Dsitop B PEN: 
1091 Model Il. a a Word Perfect 4.2 
Srrettased Wordstar 2000 + 
Wordstar Pro 4.0..... 




























Everex 60 m.b. internal... 
ONC OrT AL Ween. scnsessascsasccnsciausiles cons 635 
Genoa Galaxy 60 mb internal........799 
external... 9 
Achives 40 mb internal . 
Sysgen Quic 60 internal 
external .......ecccsccseeee 
Sysgen 20 mb internal... tsa 
external .......... 650 














Mono 8503... $199 
Color Display 85 
Color Display 8513. 
Color 8514... 
NEC Multisyne il. 
NEC Multisync Plus... 
Magnavox RGB80..... 


Prices Subject T) Change Egor Orders Call: 1-800-438-6039 
For Shipping Call: 404-860-6905, For Returns Call: 404-860-6899 
And In Georgia Call: 404-860-7364 ; 


-BULLDO 


{ COMPUTER PRODUCTS 


Incorporated as Georgia Micro 



























Bulldog is picking the BEST 
Spring Prices— 
i: 





ATI VGA 
EVEREX MICRO ENHANCER 
EVEREX THE EDGE............... 

GENOA SUPER HIRES... e 
HERCULES GRAPHICS . an 
HERCULES IN COLOR. ......ecceeeeeeseees 
@RCHIDEGA: J. juices = 
PARADISE Auto Switch 480.......0....... 
QUADRAM EGA PLUG......... Fe 
QUAD PRO SYNC.......... 
SIGMA COLOR 400. 
NEC GB-1 Multisync...... 
STB CHAUFFEU ! 
STB Multi Res. 480x640... 
VEGA DELUXE.............0 

VEGA VGA. 7 












































































AST Advantage Premium w/512K....... 
AST 6 PACK PLUS w/384K......... 225 
AST 6 PACK PREMIUM w/25 ‘ 

AST 5251-11 PLUS Enhanced .. 
AST RAMPAGE 286. 
AST HOTSHOT....... 
EVEREX MAGIC CA, 
EVEREX MINI MAGIC w/o K. 
FAST 88/V20 w/Switch.... 
INTEL Above 286 w/512K.. 
INTEL Above PS286 w/512 
INTEL Inboard 386 w/Adapter... 
INTEL Inboard 286 for PC w/mb... 
INTEL Above Board II 


MULTI FUNCTION BOARDS 
a are COMPATIBLE AST Advantage w/128K 
PERSONAL SYSTEM/2 


Model 30 w/2 floppy.....$1250 
Model 30 w/1 floppy 


TURBO XT 
8 mhz, 1 floppy, 640K, AT style key- 
board, game port, clock calendar, mono- 
graphics card, mono monitor.. .. $750 
Color System add $150 w/20mb 
add $279, w/30 mb add $299 
90 day warranty through Bulldog 


Wyse AT Systems 
8 mhz, 1.2 floppy, 1 m.b. Ram, serial/ 
parallel port, clock calendar, 
fe) 


4450/ 
4875 


90 day warranty through Bulldog 
12 mhz - 0 wait state, 1.2 floppy, m.b 
Ram, serial/parallel port, clock 
calendar, DOS 

Wyse 386 system, 1.2 floppy, 1 m.b 
Ram, perl paral rae clock 
calendar, DOS . $2595 
All Wyse Spstaen carry a Th year man- 
ufacturers warranty — parts and labor 





386 Desk Pro 40/60/130 
$4599/5575/6950 
286 Desk Pro 12 mhz 1795 
Compag II Model IV 2879 

Compaq Port. 386 

Model 40/100 
5999/7399 
Compag III 20mb/40mb......3695/ 


J RAM III for PC w/o 
J RAM III for AT w/o K. 
J LASER PLUS PC/AT...... Z 
ORCHID JET 386 w/adapter.................. 
ORCHID PC Net Starter Kit aa 
ORCHID Tiny Turbo 286.............. 
ORCHID Ramaquest 50/60 w/2mb........ 
ORCHID Twin Turbo... 00.0... cscs eecetenes 


MICE &MISC 


GENIUS MOUSE w/Dr. Halo.............. 
z MICROSOFT MOUSE 
803-87-20... .. mit eet ol Ea w/PC paint brush... 
803-87-16......... : MOUSESYSTEMS MOUSE... 
Be cvsisssceeel LOGITECH MOUSE C7 Plus. 
MICROSOFT MOUSE w/WINDOWS... 
KODAK DATA SHOW w/Cooling Fan....750 
MICROFAZER II w/64K. ams 229 


m4 ee Hot Line 1-800-438-6039 "=. 


be in ongnal pack- 
ADD 4% 
SALES 
Laney compata- 


agng with all war- 
ranty cards & man- 
an 3241-E Washington Road © Martinez, Georgia 30907 aes mn eee 


uals miact No cred 
American Express Incorporated as Georgia Micro number assigned 







































VGA Monitor... 
VGA Card 
























Toshiba T5100.......... 





4995 














sued after 30 days 
from date of shy 
ment Returns are 

ject to a 15% re- 
stoching fee We donot 
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You can get a usable report from dBASE 
without oe FOCUS Report Writer. 





of 


¥ 


i 
i 


It just takes a little longer. 


dBASE Ill and dBASE III PLUS™ are 
powerful and popular databases. 

But it takes a lot of time and effort to make 
them generate the report you need. 

That's where “‘The FOCUS Report Writer 
for dBASE” comes in. 


New Software 


This powerful new software is the perfect 
tool if your "need to know” changes with 
each new opportunity. Quickly and easily, it 
can turn dBASE data into useful information. 

To meet the widest range of user needs, the 
FOCUS Report Writer comes with two modes 
of operation. 


Menu Mode 


In the Menu Mode a complete novice can 
build and run reports, or create queries or 
colorful graphics—simply by selecting items 
from a series of pop-up windows. 

No knowledge of dBASE or FOCUS is 
required. Just use the cursor keys or a 
mouse and let the Report Writer guide you 
through its intelligent menu system. And 
you can save and edit any request. 


3-D pie charts, bar charts, line graphs 
and scatter plots. 

Menu Mode also lets you customize the 
FOCUS Report Writer's output. You can set 
display and printer options, select fonts and 
graph characteristics, and much more. 

The FOCUS Report Writer lets you 
produce reports that are simply not possible 
with dBASE alone. 


Push One Button 


A single keystroke puts you in the 
Command Mode, giving you direct access 
to the full power of the number one fourth- 
generation language in the world—FOCUS. 

Application developers can store FOCUS 
commands for push-one-button ease of use 
for their end users. 

And there's also the power of Developer's 
Windows, which automate the coding of 
windowed interfaces into applications. 

We give FOCUS Report Writer for 
dBASE the same high quality support we 
give 400,000 FOCUS users worldwide— 
training and support centers in 15 regional 
offices, plus a central hotline. 


Even calculate new fields (without The FOCUS Contact your nearest 
altering your dBASE III file), and SPIRE Information Builders office, 
join up to 16 different dBASE files. or call 1-212-736-4433, Ext. 
The same point-and-pick WRITE: 3700 for more information. 
interface lets you create full-color, TOP” CRA E ~ rence nea Gorn C toe nae Ee tee, 


Information Builders, Inc. 
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USER-TO-USER 





PRODUCTIVITY 





Preventing software installation programs from modifying AUTOEXEC.BAT and 
CONFIG.SYS files; and making programs think you have less memory when they won’ t run. 


LESS IS MORE 

I recently ran across a program that would 
not run properly on a system in which 
more than 512K was installed. Although 
this sounds strange, I’ve run across other 
commercial and public-domain programs 
that have this problem. 

One possible cause is the program's use 
of a signed compare and jump where an 
unsigned compare and jump in checking 
memory size is appropriate. You can ad- 
dress up to 512K with 19 address bits and 
need a 20th bit to go any higher. A signed 
comparison will interpret this as a negative 
value and report insufficient memory. 

To fix this, 1 wrote the MEMS 12.COM 
program created by the MEMS12.ASM 
assembly language code in Figure | or the 
BASIC MEMS12.BAS program in Figure 
2. It looks at the memory size variable set 
by the diagnostic code during boot-up. If 
this variable says your system has more 
than 512K installed, the program sets it to 
indicate that only 512K is available. It then 
performs a special reboot (INT 19) that by- 
passes system diagnostics to avoid the 
memory-sizing routine. The system will 
load normally except that it will think it has 
only 512K RAM. 

1f you run MEMS12.COM ona system 
with 512K or less, it will display a message 
indicating the amount of RAM and then 
quit without rebooting. 

The equate MEMSIZE is currently as- 
signed the value 512. If you want to reduce 
the amount of memory even further, 
change the number there. 

Barry Herbert 
Garland, Texas 








TITLE *MEMS12 - limit memory size to 512K 
This program will limit the amount of RAM known to tha operating systam 
to 512K bytas. 


tf 

u 

; If mora than 512K is installed in the systam, tha memory siza variabla 
: is sat to 512(K) and tha systam is rabcotad without ROM diagnostics 

3 or memory ra-sizing. 
, 

: 

3 

: 


If the amount of RAM installad is lass than or aqual to 512K bytas, 
a messaga is displayad informing tha usar of tha amount of RAM in tha 
systam. Wo furthar action is takan,. 


MEMSIZE EQU S12 sLimit of memory siza (in K) 


; 

¢ Macro to print a string of taxt and by ’$’ 
3 
PRINT MACRO STRING 

MOV DX,OFFSET STRING 
Mov AH,9 

INT 21H 

ENDM 


t 
} Macro to dalay so usar can raad messaga on Screan 


z 
DELAY MACRO 


LOCAL DELAY_1,DELAY_2 


DELAY _1: 


AL,5 
CX, OFFFFh 
DELAY_2: DELAY_2 
AL 
DELAY_1 


t Coda sagment starts hera 
SEG SEGMENT 

100H 

CS1CSEG, DS:CSEG 
PRINT  STRTMSG rDisplay tba “start” massage 
MOV 
MOV 


8x, 408 

DS, BX 

8x,13R 

AX, WORD PTR [8X] 
AX, MEMSIZE 
MEM_OK 


7DS:SX <= ptr to mam siza variabla 


;AX <= memory size valua 


gJump if memory aiza LE 512K 


Figure 1: MEM5/2.ASM assembly language code to create MEM5!2.COM program, which will 
trick DOS into thinking you have only SI2K RAM. You may substitute other RAM amounts by 
changing the number following MEMSIZE EQU and fixing the other text references. 
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Memory sise is greeter than 512K - set the memory sise variable to 512(x) 
end reboot the system without re-sising memory 


WORD PTR [8X] ,MEMSIZE 
cs 


7Set memory size to 512K 
¢Restore DS to “CSEG" 


bs 
REBTHSG }Tell user we're rehooting 


198 Reed beotstrep from disk; psss control 


Memory sise is less then or equal to 512K - tell user the current amount 
of memory snd teke no further section. 


cs 


Ul 

3 

MEM_OK: PUSH HRestore DS to “CSEG" 
POP DS 


# Move ASCII velue of mem size to output string. Mem size is in AX. 


BYTE 18 

AH, 308 
RBYTES[2], AH 

AX, 30308 

AH, AL 

WORD PTR KSYTES ,AX 


SIZEMSG #Displsy the messsge 


tExit to bos 


*Rebooting to set memory sise to 512K’,13,10,°$° 
‘System memory size is currently ° 

3 dup ('°8'),'K’,13,18,°S' 

128,13, *MEM-512 tricks hos into thinking ‘ 
‘system has 512K or less of RAM.’,13,10,°$° 


yUsed hy Divide instruction in MEM_DK 


{Figure ! ends) 


190 ' MEM512.BAS program to create MEMS12.COM ~~ Barry Herbert 
110 E=4:CLS:PRINT "Checking DATA; please wait..." 

12@ FOR B=1 TO 15:FOR C=1 TO 16:READ A$:T=T+VAL("&H"+AS) :NEXT 
130 READ S:IF 8<>T THEN PRINT “ERROR IN LINE";3*16+186:END 
140 T=§:NEXT:RESTORE:OPEN "MEM512.COM" AS #1 LEN=1 

15@ FIELD #1,1 AS D$:FOR B=1 TO 15:FOR C=1 TO 16:READ A$ 

168 LSET DS=CHRS$(VAL("GH"+AS$)):PUT #1:IF B=15 AND C=£ THEN 189 
178 NEXT:READ FS$:NEXT 

180 CLOSE:PRINT "MEM512.COM CREATED" 

199 DATA BA,9E,91,B4,89,CD,21,BB, 49,99, 8E,DB,BB,13,809, 8B, 1729 
206 DATA 67,3D,60,02,76,1A,C7,97,00,62,0E,1F,BA,58,01,B4,914 
218 DATA 69,CD,21,B9,95,B9,FF,FF,E2,FE,FE,C8,75,F7,CD,19,2651 
220 DATA GE,1F,F6,36,E3,01,89,CC,38,88,26,99,81,D4,9A,0D,1516 
238 DATA 38,30,86,E0,A3,97,01,BA,77,01,B4,09,CD,21,CD, 20,1739 
246 DATA 52,65,62,6F,6F,74,69,6E,67,26,74,6F,20,73,65,74,1560 
256 20,6D,65,6D,6F,72,79,20,73,69,7A,65,20,74,6F,28,1463 
268 35,31,32,4B,8D,0A,24,53,79,73,74,65,6D, 28,6D,65,1173 
278 6D,6F,72,79,28,73,69,7A,65,20,69,73,20,63,75,72,1544 
266 72,65,6E,74,6C,79,29,36,38,38,4B,0D,0A,24,0A,8D,1003 
298 4D, 45, 4D, 2D, 35, 31,32,26,74,72,69,63,6B,73,20,44,1208 
3608 4F,53,20,69,6E,74,6F,20,74,68,69,6E,6B,69,6E,67,1529 
318 26,73,79,73,74,65,6D,28,68,61,73,28,35,31,32,4B,1316 
320 26,6F,72,28,6C,65,73,73,20,6F,66,20,52,41,4D, 2E,1275 
338 6D, 9A,24,9A,00,00,895,99,00,00,90,00,00,00,06,00,69 





Figure 2: BASIC MEMS 12.BAS program tocreate MEM512.COM program, which will trick 
| DOS into thinking you have only 512K RAM. 
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It's true that even some commercial soft- 
ware (like the Version 3.3 of WordStar’s 
installation program) had problems with 
more than 512K, but these days, with so 
many programs needing 600K just to say 
hello, you probably won't need this utility 
much. Still, if you’ re developing software, 
you have to make sure it runs on small- 
memory systems, and this program makes 
it easy to simulate them all. 

If you do create several versions, 
change both the value after MEMSIZE 
EQU and all the text references to 512K. 


DISAPPEARING ACT 

I've read comments from several readers 
complaining about new software installa- 
tion programs that alter existing AU- 
TOEXEC.BAT or CONFIG.SYS files. 
One way to avoid these unwanted modifi- 





cations is to change the attributes of the | 


two files to Hidden. DOS will still access 


both files without complaint during boot- | 


up, but it will not allow any programs to 
modify or delete them. 
Brad Stephenson 
Jenison, Michigan 


Changing the file attributes to ‘’hidden’’ 
or *‘read-only’’ will prevent programs 
from overwriting them. The SCRIPT file 
shown in Figure 3 will create four files 
called HIDE.COM, UNHIDE.COM, RO 
.COM, and UNRO.COM. Type this 





= Some software had 
problems with more than 
512K, but these days, 
many programs need 
600K just to say hello. 


SCRIPT file using a pure-ASCH word pro- | 


cessor. Be sure to leave the blank line 
above RCX and to press the Enter key at 
the end of each line, especially the last 
one. Then make sure DEBUG.COM, Ver- 
sion 2.0 or later, is handy and type 


DEBUG < SCRIPT 
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If you can't quite squeeze your re- 
search into a regular 9-5 day, you need 
KNOWLEDGE INDEX" In minutes, 
you'll locate the articles you need from 
millions contained in over 10,000 jour- 
nals covering all disciplines. Best of all, 
you use KNOWLEDGE INDEX nights 
and weekends, when the library may 
be closed. 

No special equipment or program- 
ming skills are required. All you need is 
€@ personal computer and a modem to 
access many of the same online data- 
bases used in libraries. 

But convenience isn't the only advan- 
tage.We'll automatically charge your 
VISA, Mastercard, or American Express 
account, so paying for KNOWLEDGE 





INDEX couldn't be easier. And since you 
use Knowledge Index during the hours 
libraries and businesses don''t, you 
save money. 

Sign up and receive $10 off the 
start up fee. Forget about rushing to 
the library before it closes. Just get 
KNOWLEDGE INDEX. An idea that's 
long overdue. 

For information, call 800-3-Dialog. 
Or write: KNOWLEDGE INDEX, Dialog 
Information Services, Inc., 3460 Hillview 
Ave., Palo Alto, CA 94304. 


DIALOG’ 


A subsidiary of Lockheed Corp 






INDEX now* and pay ony @ $25 start up fee (regularly 
$35) Fee plus connect- time charges of 40* per runute will 
be billed to your cred card (KNOWLE DGE INDEX 
avaladie Only [hrough these credit cards) 


OVISA OC Mastercard OC American Express 
Ace No ______ 
Signature 


Name (ptesse promt) — 


Exp Date 








Address 


City 

‘Yetephone (Day) 

“KNOWLE OGE INDEX User's Workbook passwort and 
contract wil be sent immediately Coniract must be 
feturned witten 30 days Io keep password active 


KNOWLEDGE INDEX. Diatog Information Sernces. 
3460 Hiliew Ave Palo Alto. CA 94304 


Stee ___. Zp 














KNOWLEDGE-INDEX” 


INFORMATION — ONLINE ALL NIGHT 
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Back up your software 
with CopyWrite 


CopyWrite backs up hundreds of copy protected software packages 
forthe IBM PC. Where feasible, CopyWrite removes copy protection 
entirely. 


CopyWrite now includes ZeroDisk, allowing you to run some 
popular software from a hard disk without anything in your floppy 
drive. Call for the list of software it handies. 


CopyWrite is revised reguiarly to keep up with the latest in copy 
protection. Revisions are available for a small charge. 


CopyWrite requirea an IBM PC, XT, AT, PS/2 or compatible with 256k bytes of 
memory end et leest one diskette drive. itis not copy protected. CopyWrite is not for 
meking copies for sele or trade, or for any other use that deprivea aoftware authors 
of payment for their work. 


To order, send usa check for $50 US funds, or call with your credit 
card. We ship within a day. Avaiiable on 3 and 5 inch diskettes. 


Quaid Software Limited 


45 Cherles Street East Third Floor Dept 207 
Toronto Ontario Canada M4Y 182 


(416) 961-8243 





PC MAGAZINE GUARANTEES 
IN-DEPTH REVIEWS 


PC MAGAZINE knows that it's not easy finding out what’s new, better, 
faster, quieter, ete more compatible or more expandable. That's why 
a subscription to PC MAGAZINE is the best way to stay abreast of what’s 
available for |BM MS-DOS systems. 

PC MAGAZINE’s editors and columnists keep you fully informed about 
what you can expect from PC products—and which are the best for the 
business tasks you have to accomplish. And, when you have to solve 
applications problems, we're there to back you up. 

You’il find the clearly written product reviews and evaiuations by PC 
Labs—the only Le il state-of-the-art testing facility in computer 

= publishing—helpful solutions to 

complicated applications anda 

resource that will help you 

purchase PC products for 

your business with confi- 
dence. 

Bring the most experienced 

and sought-after staff of PC pro- 

fessionals into your office 22 times 

a year with PC MAGAZINE. Sub- 

scribe today and save up to 62% off 

the annual single-copy price of $64.90. 


One year—22 issues—only $29.97 SAVE 54% 
Two years—44 issues—only $49.97 SAVE 62% 


Call toll-free 1-800-525-0643 for fast service 


(in Colorado 1-303-447-9330) Basic annual subscnption price is $39.97. 
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PRODUCTIVITY 
@ USER-TO-USER 


To hide CONFIG.SYS, just type 
HIDE CONFIG.SYS 


To unhide it later, type 
UNHIDE CONFIG.SYS 


To make AUTOEXEC.BAT read-only, 
type the command 


RO AUTOEXEC.BAT 


| and to bring it back to normal, type 


UNRO AUTOEXEC.BAT 


These four files use function 43h of INT 21 
to first check the existing attribute byte and 


N HIDE.COM 
A 


MOV BX, 88 
INC BX 
CMP BYTE PTR [BX], 20 
Jz 183 
MOV Dx,BX 
INC BX 
CMP BYTE PTR [BX],D 
Jz 116 
BYTE PTR [BX],9 
108 
BYTE PTR [BX],9 
AL,® 


128 E1 FD 
UNHIDE .COM 


128 c9 81 
RO.COM 


128 El FE 
UNRO.COM 


W 
E 
N 
Ww 
E 
N 
WwW 
E 
N 
WwW 
Q 





Figure 3: SCRIPT file to create HIDE.COM, 
UNHIDE.COM, RO.COM, and UNRO.COM. 
Type it in using a pure-ASCII word processor. 
Make sure you leave a blank line above RCX 
and that you press Enter at the end of every 
line, especially the last one. 
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LIKE NOTHING IN RECENT MEMORY 


a0 Control > 
Disk Optimizer =)" 
Wer ye 
es XTREE ~ PRO 


‘a 


a 


PC Tools” Deluxe 


Limited-time 
Introductory Offer 


Advanced Norton = 


” Sidekick ® 


$69.95 


Regularly $139.95 
Excluding Shipping 


& Handling 


« 23K Resident Memory 

« Easy-To-Learn/Use 

« Point and Shoot 

a No Blown Systems 

« No Program Conflicts 

« No Confusion 

a Powerful File/Systems Services* 
« Powerful Utilities/ Disk Services* 
a No Technical Skills Required 


« Menu-Driven 

CIRCLE 283 ON READER SERVICE CARD 
SYSTEM REQUIREMENTS: IBM” PC, XT, AT, PS/2, or 
compatible. Two disk drives, or hard disk MS/DOS 2.0 
or greater. 256K minimum. 


“See us at Comdex Atlanta Apparel Mart, booth #6545" 


One Disk Does What 


All These Do. 
And More’. take carce*! one of 


the last DOS utilities you'll ever need. Acomplete, 
integrated DOS environment and utility program — 
with enhancements for the beginner and the 
experienced user -— in one PC, MS/DOS-based 
software package. A powerful workhorse anyone 
can use immediately. Once you use it, you'll never 
want to be without it. 

Write to Departmental Technologies, Inc 131 
Washington St, Suite 200, Lodi, NJ 07644. Or 


*4:800-628-2628 ext. 784 


* File manager (Copy Daleta. Renama, Menu Print, Etc }. appointment book/ 
calender, lully-automatic Rolodex’ card lile system {with autodialer and labal- 
maken, virlual memory tex! editor/word processor (edit up lo 10 files at once). 
ASCil lable, alarm package and clock . five caiculelors , printar redirect, speed 
key, cut and pasle, clipboard, notepad. screensaver, security keyboard lock, 
system rasel , DOS command lina editor, hex editor, directory edilor. disk 
optimizer = planhie directory display, directory aori, Iree directory, file locator. 
undelete . format recovary. and more 


All product names are trademarks of Iheir manufacturars. Copyrighl 1987. 
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@ USER-TO-USER 


change only the bits that need modifica- 
tion, ORing the existing value with | 
makes it read-only; ORing it with 2 makes 
the file hidden. ANDing it with FE takes 
away the read-only attribute; ANDing it 
with FD unhides the file. Other attributes 
(system or archive) remain as they were. 

Unfortunately, you can’t use function 
43 to change the attribute byte of subdirec- 
tories or volume labels, so this won't let 
you meddle with those. 

Be careful when hiding files en masse. 
If you issued a command such as 


FOR A in (*.*) DO HIDE 8A 


you'd end up witha whole directory of hid- 
den files. You won't be able to use a simi- 
lar command to unhide them, since DOS 
won't see any files to unhide. You'll have 
to unhide all your files individually, since 
wildcards don't work with hidden files. 
The safest thing to do if you hide lots of 
Jiles is first to create a master file listing all 





= Making all your root 
directory files hidden may 
look interesting, but it can 
confuse other people. 


the filenames, and then to put this master 
file in some other directory or on some oth- 
er disk. lf you're on drive C: you could use 
a command like 


DIR > B:C-HIDDEN.LST 


Making all your root directory files hidden 
may look interesting, but it can confuse 
other people who try to work with your sys- 
tem. Making them read-only will prevent 
other programs from changing {or delet- 


ing) them, but you'll still see them in nor- 
mal DIR searches. 

Some awful installation programs 
change things as they proceed. They may 
rename a driver file on the original disk or 
delete files once they've copied them to a 


hard disk. If the installation process is in- | 


terrupted, or if it's so dumb that it doesn't 
know when something's gone wrong, you 
may have trouble reinstalling things later. 

A safer way is simply to create a 
\ROOTBACK subdirectory one level down 
from the root and copy all your important 
root directory files into it. When something 
changes the files in the root directory, or if 
you somehow erase them, you can log into 
the root directory and type 


COPY ROOTBACK 


Ifyou do try this, make sure that if you ever 
change your AUTOEXEC.BAT or CON- 
FIG.SYS files, you copy the new versions 
into\ROOTBACK. 








The best way to see the 
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If you need to turn reports Besides good looks, Chart has brains. Its 


pee 





=o: ml Gt B full of data iato immediately 
foi ei outstanding and instantly 

3 Ee EE convincing charts, meet new 

ae Microsoft” Chart version 3.0. 

) You can design your own 

chart from 48 different chart 
templates. Then you can 

branch out with all kinds of custom formatting 

features to create just the chart you need. 


Choose from 177 colors, dozens of fonts, shad- 
ing, 3D effects. When you re teady to rint, 
so is Chart. It's compatible with over 60 major 
plotters, laser printers and image recorders. 
And the whole charting process is even easier 
when you use your mouse. 


*Save 50% on slides from MAGiCorp. receive free issues of Desktop 
Presentations Newsletter, receive rebates an VGA card from Video 


Seven. Offers end April 29, 1988. See your dealer for details. including ASCH. 
Microsoit is a registered trademark of Microsoft Corporation. Lots +The Chart 3.0 trial version uses a limited number of fonts and 
and [-2-3 are registered trademarks of Lotus Development Corpo- cannot save or 


vation. dBASE 1s a registered trademark of Ashton-Tate Corporation. 
Matrix PCR is a registered trademark of Matrix Instruments. Inc. 
Hewlett-Packard is a registered trademark of Hewlett-Packard 


Corporation. 
**Chart is compatible with most major business software file formats 


Output produced using Microsoft Chart 3.0 with a Matrix PCR° 
35mm Film Recorder and a Hewlett-Packard’ 7550A plotter. Offer 
good in the United States only. 


powerful tools perform complex scientific and 
statistical analysis. like re ions, transforma- 
tions, confidence intervals and more. 

And you can work with up to 32,000 data 
points per chart. 

New Chart also features dynamic links with 
Lotus? 1-2-3? dBASE” and other business 
software**When the source data changes, the 
chart changes. Chart also has built-in network- 
ing capabilities so you can share data, chart 
files and output devices. 

And Chart can even help straighten out the 
learning curve. With computer based training, 
context sensitive help, and all new documenta- 
tion, you'll be up and charting in no time. 








ANOTHER APPROACH 

Another clever way to prevent having soft- 
ware packages replace or otherwise modi- 
fy AUTOEXEC.BAT files was submitted 
by William H. Dixon: 


The AUTOEXEC.BAT file on my disk 


The STARTUP.BAT file contains all 
the commands I normally would have 
placed in an AUTOEXEC.BAT file: 


PROMPT $PSG 

PRINT /D:PRN /Q:32 

CARDFILE C:\UTIL\CARDFILE.TXT 
DOSKEY 


PATH %NORMPATHS; %1 


it’s easy to add a new directory to the path 
temporarily, and then restore it later with 
SETPATH.BAT. 

(5) If all memory-resident programs are 
removed by utilities such as MARK/RE- 


contains just one real line (after an initial CTYPE /MA LEASE or INSTALL/REMOVE, running 
ECHO OFF): p RSEEEOUP STARTUP.BAT restores those programs 
ECHO OFF i There are several advantages to this tech- | as they were at poner: ‘ies 
nique: illiam H. Dixon 
aa ica! (1) The AUTOEXEC.BAT file is easy Leesburg, Florida 
All it does is execute another batch file | tore-create if it is destroyed or inadvertent- 
called SETPATH.BAT: ly modified. SHARE YOUR SECRETS 


SET NORMPATH=C:\DOS;C:\UTIL;C:\ 
PATH *NORMPATHE 
e1 


SETPATH.BAT sets the path, then exe- 
cutes the STARTUP.BAT file, since its 
%\ replaceable parameter refers to the 
word STARTUP in the last line of the AU- 
TOEXEC.BAT file. 





(2) The PATH command is in its own 
separate batch file, making it easy to 
change if directories are added or re- 
moved. 

(3) The SETPATH.BAT file makes it 
easy to restore the default path if it has 
been changed. 

(4) By creating a batch file like ADD- 
PATH.BAT, 


forest for the trees. 


Try new Microsoft Chart 3.0. Call 
(800) 541-1261, Dept. F14. We'll send you 
a free, interactive trial version of Chart: 
When it comes to forests of facts, Chart 


Microso 


Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to User-to-User, PC Magazine, 
One Park Avenue, New York, NY 
10016. Pt 
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“Lifetime Memory Products 
looks like one of the better 
mail-order sources for fixed 
disks. You not, only get good 
hardware, you also get your 
money's worth in terms of 
warranty, technical support, 
and good treatment from the 
sales staff.’ 








FOR YOUR AT® OR C ILE 
Introducing the Seagate ST251-1: 40 megabytes 
and 30ms access time at an incredible price. 
Features half-height, 5.25-inch size. 

The Kit Includes: 

® Seagate Model $T251-1 hard drive 

* Installation manual 

* Cable 

® Lifetime Backup Utilities and manual 


Walt Rowinsky 
Dec. 8, 1987 


SCRIBECARDS: 

The ScribeCards by MiniScribe are 
shock mounted, fast-access-time 
hard drives mounted on a controller 
card. 

Scribe 20MB, 68ms.........§369 
Scribe 30MB, 68ms.........§389 








: Our AT drives come with data 
cable, mounting slides and manual for quick 
installation. 


Regular AT: 

20MB Seagate, 65m ....+.-cceccceeee H249 
40MB Seagate, 30S .....200s0000000 00 $459 
High Capacity/High Performance: 

43MB MiniScribe, 28ms .......25.++++.$569 
7IMB MiniSeribe, “an Raa 
110MB MiniScril soves seve PLIST 








untain® ..$389 


60MB Internal Wangiek® + $749 
60MB External Wangtek ....$827 
CONTROLLER CAR 

PC Hard Disk ......+0+++++.$79 
AT Floppy/Hard Disk.......$149 














The new MiniScribe® 3650: Sinieossy exec. 
access (61ms) storage space at a fraction of the 
cost of two 20MB drives. 

The Kit Includes: 

° MiniScribe Model 3650 hard drive 

* Installation manual 

¢ Hard drive controller and cables 

® Lifetime Backup Utilities and manual 


40MB MiniScribe, 61ms....+......00+¢ 














KITS: Our kits come complete with a hard 
drive: controller card, mounting hardware, 
cables, software, and illustrated manual. 


20MB MiniScribe, 65ms .......+++0++.-$279 
20MB Seagate, 65mS .....-++eceeeee00.$279 
40MB MiniScribe, 61ms........2.++++.$399 





Lifetime Memory Products 
12611 Research Blvd. #400 
Austin, Texas 78759 
1-800-622-8001 Outside Texas 
1-800-288-4445 Inside Texas 
Monday - Friday: 8am - 9pm 
Saturday: 9am - Spm 
1-512-335-7598 Technical Support 
Monday - Friday: 9am - Spm 

All times Central Standard Time 





LIFETIME BACKUP 
UTILITIES 

Free with every Lifetime 
hard drive. Easy to use 
reliable and fast! Lifetime is 
a utility program for back- 
ing up, comparing, and 
restoring files between your 
hard disk and floppy disk 
drive. 
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Coloring columns in dBASE; more ROUNDing errors; automatic uppercasing and 
simultaneous document editing in WordPerfect; printing multiple copies in Word. 


ROUND( FUNCTION, SQUARE HOLE 
Brian Danenberg’s letter (Power User, 
August 1987) correctly identifies an anom- 
aly in dBASE Ill’s ROUND(Q) function. 
Negative numbers are actually rounded to 
the next smaller integer, so that 


ROUND (-5.5,9)=-5 
whereas 
ROUND (5.5,0)=6 


This means that offsetting entries will not 
equate if the ROUND() function is used, 
but at least the result is predictable. 
Clipper (Autumn °86) is in fact even 

worse than dBASE II in its implementa- 
tion of the ROUND() function. Indeed, as 
documented in the table ‘‘A Comparison 
of ROUND () Function Results,”’ if you’re 
using ROUND() with Clipper, you'd bet- 
ter rewrite your code. 

Robert O. Banziger 

Batavia, Ohio 


Among dBASE Ill, Clipper (Autumn '86), 
and FoxBASE Plus, only FoxBASE im- 
plements the ROUND() function correctly 
(in my opinion), and, as Mr. Banziger's 
table shows, Clipper’s results are so bad 
you shouldn't even be using the ROUND{() 
function. Of the 2,000 ‘*.5’’ numbers be- 
tween — 1000.5 and 999.5, only 28 return 
correct results with this program. The 
same anomalies occur using Clipper’s 
STR() function for rounding. 

Nantucket is aware of the problem, and 
has corrected it in the new Summer ’ 87 re- 
lease (the upgrade for which is free—how 
nice!), In the new version, all numbers 





round so that positives and negatives will 
offset. If you must continue using Autumn 
’86 for some reason, the Winter ’87 Nan- 
tucket News suggests a workaround: 


rounded=(INT(x*18+.5))/18 


Unfortunately, this formula produces 
the same imperfect results as does 


A Comparison of ROUND () 
Function Results 


Correct dBASE Clipper 
ROUN(-9.5,0) -10 
ROUN(-8.5,0) -9 
ROUN(-7.5,0)  - 
ROUN(-6.5,0) 
ROUN(-5.5,0) 
ROUN(-4.5,0) 
ROUN(-3.5,0) 
ROUN(-2.5,0) 
ROUN(-1.5,0) 
ROUN(-0.5,0) 
ROUN(+0.5,0) 
ROUN(+1.5,0) 
ROUN(+2.5,0) 
ROUN(+3.5,0) 
ROUN(+4.5,0) 
ROUN(+5.5,0) 
ROUN(+6.5,0) 
ROUN(+7.5,0) 
ROUN(+8.5,0) 
ROUN(+9.5,0) 10 
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dBASE—all positive numbers round up 
while the negative numbers also round up 
(because of the ‘'+.5"’). 

In Clipper’s defense, the problem origi- 
nates in Lattice C, with which Clipper is 
compiled, Lattice acknowledges that the 
errors arise inside the Lattice library when 
manipulating floating-point bits (‘It's a 
tricky problem—other areas are in- 
volved’ ) and is working on it. 

In the meantime, to get correct results, 
you need to employ Danenberg’s tech- 
nique of using the ABS() function. 

Incidentally, I've had a number of let- 
ters defending dBASE’s philosophy from 
a mathematical point of view. 1 still prefer 
the Lotus approach, however, because | 
want the dollars and cents of offsetting en- 
tries to offset. —Brad Stark 


COLOR PRINTING FROM DBASE 
Even without using dBASE programming 
you can send color instructions to your 
printer using simple Escape sequences. I 
wanted different columns of my report 
printed in different colors, so with my Ep- 
son FX-100 and assuming a .DBF with 
fields called Name, City, and Country, I 
entered 


red=CHR(27)+CHR(1) 

green=CHR(27)+CHR(2) 

black=CHR (27)+CHR(3) 
Then I typed 

LIST red+name,greentcity,; 

black+country TO PRINT 


[We have broken the above LIST command 
into two lines to fit the magazine's mar- 
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Labels, guaranteed to feed 
automatically from your paper 
tray without melting or peeling 
off inside your HP™ Apple,” or 
other popular laser printer. 

Ask for Avery Laser Printer 
Labels (Product code #’s 5160 
through 5165) wherever computer 
and office supplies are sold. 
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gins. When you enter it ycurself, remove 
the semicolon and combine the two lines 
into one.—Ed.} \f you wish to highlight 
only certain records, you could use the 
IIFQ function or actually add the Escape 
sequences to the fields of these records. If 
you wanted all records from New York 
highlighted, you could enter 


REPLACE ALL City WITH red+City+bleck; 
FOR Stete="NY" 


[Again, remave the semicolon to make the 
above a single line —Ed.} Bear in mind 
that the Escape sequences consume space 
in the field, so the field must be long 
enough to avoid truncation. 
Hassan El Meligy 
Cairo, Egypt 


Even if you don’t have a color printer, you 
can use Mr. El Meligy’s techniques to 
boldface or underline. See your printer 
manual for the appropriate Escape se- 
quences. Just make sure you always turn 
off any enhancements you turn on, and re- 
member that printing will be correspond- 
ingly slower. 

Mr. El Meligy is correct that adBASE 
character field can hold Escape se- 
quences. This can be useful in emphasizing 
special records. The drawbacks: the field 
will no longer SORT or INDEX normally; 
there is a great danger of truncating the 
field; and you must remember to remave 
the Escape sequences later. 

You can also implant Escape sequences 
in REPORT FORMS and LABEL FORMS. 
—Brad Stark 


CAPSTART 

Ihave a habit of not pressing the Shift key 
hard enough after a period, so J end up 
with a lowercase letter at the beginning of 


<ctrl-Fid> 
<Alt-c> 
<P2>.<F2> 
<ctrl-Right> 


<AlLt-F4> Block on 


<Right> 
<shift-F3>1 








Begin macro definition 

Call it Alt-c 

Search for a period 

Jump to the start of the next word 


the next sentence. Rather than cure the 
habit, J found it easier to write the macro in 
Figure I. It simply capitalizes the first 
character of every word immediately fol- 
lowing a period. 
Yvonne Tallini 
Weedsport, New York 


I modified Ms. Tallini’s original macro to 
take advantage of WordPerfect's condi- 
tional chaining. It’s easy enough to trans- 
fer control from one macro to anoth- 
er—you just invoke the other during your 
macro definition. But if the first macro 
contains a search, you can arrange it so 
that the second macro executes only when 
the search is successful. All you need to do 
is make the second macro the last com- 
mand in the first. In this case, the com- 
mand is Alt-C itself, so the macro will exe- 
cute again and again unil it doesn’t find 
any more periods.—Ncil J. Rubenking 





BOTHDOCS 

1 often want to edit two documents at once, 
and so I've written the BOTHDOCS mac- 
ro shown in Figure 2. It displays the cur- 
rent directory and lets you select a file 
from it, then does the same for a second 
document. It uses the Ctrl-PgUp macro 
key to allow user input: just move the high- 
light around with the arrow keys and hit 
Enter to select one. You'll need WordPer- 
fect 4.2 to use this macro, however, as 
previous versions don't have the Crrl- 
PgUp feature. 

There are two Down commands in the 
macro definition. Their purpose is simply 
to ensure that when you're defining the 
macro you don’ t try to retrieve a subdirec- 
tory. If you're in the root directory when 
you define the macro, you don't need those 
two lines at all. 





Mark the first character 


Switch it to uppercase 
Block off 

Call this macro again 
End macro definition 


Or call 1-800-535-3232 ext. 30 


for a free sample h 


pack or the dealer 
AVERY 


<Alt-F4> 
<Alt-c> 
<ctrl-F10> 





nearest you. 





Figure 1: A WordPerfect macro that automatically uppercases the first letter in a sentence. 
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The new UNlock MasterKey 
“copying” disk by TranSec and 
best selling UNlock Albums A+ 
and D+ allow you to quickly and 
easily make unprotected DOS 
backup copies of more than 140 
gd original PC programs. 

Your original disk is un- 
changed and the unprotected 
backup copies perform exactly 
the same as the original, as do 
copies of these copies. 

UNlock copies run on any 
hard disk, including Bernoulli 
Boxes. No original key disk is 
required in Drive A. You can also 
run on a RAM disk and conven- 
iently copy DOS 5 1/4” programs 
to 3 1/2" diskettes. 


e 
Take protection off 
programs not listed by 
using generic routines. 


New UNlock MasterKey is 
TranSec’s most comprehensive 


gram. It unlocks all the pro- 
grams in TranSec's Albums A+, 


@ COPY PROTECTION 
RUN YOUR PROGRAM ON ANY HARD DISK 
UNLock MasterKey Removes 
Copy Protection from 

140 PC Programs 


copy protection removal pro- | 


UNtock- MasterKey ‘, scosoracan 


B+ and D+...and more than an 
additional 100 programs. It is in- 
tended for the user who wants 
the best and most comprehen- 
sive copy-busting program 
available. 

MasterKey has the ability to 
break more than 140 specific 
menu listed programs, In addi- 
tion you can take protection off 
programs not listed in tbe 
menus by using generic routines 
for the PROlok, SUPERlok and 
EVERlock protected programs. 

With UNlock MasterKey an 
analyser will tell you if the disk 
is protected by either PROlok or 
SUPERIok, so that you can sim- 
ply apply the proper UNlock lib- 
erating routine. Even many pro- 
grams using hardware protec- 
tion schemes can be unlocked. 

While other copiers will make 
copies of some programs, only 
UNlock removes copy protection. 
Backups don't require tedious 
uninstalls, and reorganizing 
your bard disk does't result in 
your software calling you a thief! 
To order call 1-800-423-0772. 


$159.95 


Foreign orders $10.00 





A 4 We liked UNlock MasterKey, 


from TranSec Systems, because 
it doesn’t copy software, 
it removes copy protection 
and that's what we want. 

We also liked the speed at which 
it removed the copy protection and 
the informative documentation 
that accompanied the package. 
UNlock MasterKey is simply the 
most elegant of those we tested and 
is well worth its $159.95 price. 
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UNlock MasterKey 


EDITOR'S CHOICE 
NOVEMBER 24, 1987 
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BEST OF 1987 SELECTION 
UNlock MasterKey 
For 1987 PC Magazine's authors and editors shoseitt thes most 
Your. They ‘called scaled UNioos Menerkny neti mingi tae tools 7eq4 
Guaranteed to work only with listed programs: 


UNLock: $49.95" 
Album "A" Plus 



















MasterKey unlocks the programs in Albums "A" Plus and “OD” Plus and those below: 


Aldergrat (2.2) + Autocad Ein & Wn (2.5x) > Banestar - Basic-2C Runtime Package (2.00.04 
& 12/12/86) « Balance of Power '85 « Cadkey (2.11.01, rad Eel 10, 1.20, 1.30) 
+ Computer Aided Pianning (CAP) 12/15/86 » Cadvance OXF Translator » CAP (3.00) » 
Chesemastor 2000 (86) » Courtracting System (2'2)° CP2A (5 8)» DAM Busters (86) » Deta 
Highway Diagnostics (1.3) « Detabase Manager Il (2.0, 2.02) + Diagram Master (5.1) 
Diagraph (3.3, 3.4.1, 3.5) « Discovery Litigation Support (2.3, 2.3¢, 3.0) - Disk Optimizer 
(1.4, 1.5) « Erunacad (1'108) » Escriblen (2, 2.0A) « Financial Analysis for Farmers (6.0) * 

Financial Profiles (1.5,2.2, 2.3) Fund Master-TC (3.5) GSS Arab World (1.36A)- 

(2.35, 3.00) + IBM Drawing Assistant (1.0) « IBM Graphing Assistant (1.0, 2.0) » (BM 
Planning Assistant (1.0) (CSI Interactive IQ Program (1.11) Insearch (1.02) + Insmark 
(4.03E) + Interceptor IV (1.0A,1.08) + Intercom 102 (2.30S,4.14) « Kamptgruppe ('85) » 
Maintenance System (4.00) « Magnatype (1.4) > Mapmaster (6.0) » Mean 18 Golf 
(86 }+ Minitab (5.1.1) + Multilingual Scholar (2.9) Multilingual Scribe (2.9) - Paradox (1.0) 
=PBS (1.0)- PC Emutator (1.03) - Petrocalc (85) - PCATE (3.3n-4)-PC FOCUS (1.5, 2.0, 45) 
PC Information System (9.21) + PCLINK (1.0) » Pfs:Acceas ('84, C)+ Pfa:Fite (Tandy 8, C) 
+Pts:Graph (Tandy, 8) « Pfa:Plan (Tandy, B, C, 2.00) - Pts:Report (Tandy, 1.00, 1.00.00. B, 
C) + Pte:Write (Tandy, 1.00, 1.01, C, 2.00) ° Picture Perfect (3.3, 3.5) » PLC-2 Ladder 






aye (1A, 14°20, 2.01) 


dBASE Ill & dBASE Ill Plus (1.0) 
18M Assistant (1.0.20) Fi ! 


Be SN 1.5) 
PPer (thru winter °B5) 
Fastback 5.3) 
Chartmaster (6.1.6.2) 
Signmaster (51) 
Dollars & Sense (2.0) 
Microsoft Word (1.15, 20, 2.03) 
oy ee (1A, 14%, 2.0, 201) 

p (11,12) 
Lotus 1-2-3 at Writer (1.0) 


Harvard T: 1 Project Mg 
rai ota Fr (1.10) 
MngYour Money (An 
Thiktank 20,20 


maker! (4.3,43.1) 
bol (1.2, 2.0) 
Butlin Advanced (3.02, 


dBASE Ill & dBASE Ill PLUS. 1.0) 
Framework | and Ill 1.0) 
Chartmaster (6.1.62) 
Signmaster (5.03, 5.05, 5.1) 
Harverd Total Project Mg 

jarvart F(1.10) 
ThinkTank (20,2 0 

Dollars & Sense 








"Add $4.00 ship/handling. Foreign orders $10.00 






















Logistics (2/11/87) - Pluto (84) « Print Mester (1.1) « Print Shop (Early'85, Late 85, 86) « CHOICE OF THE CRITICS! More than 40,000 
Pro-Cite (1.2) Guicken (84) » Real CICS (1.10) » Real Estate Appraisal System ('87) « o “UNtock has two j, 
Redboard - Residential Appraisal Processor (R&C) «Sereenio for Cobol (20) Sidekick | TESIGIZASNIS) | endearing characteristics, ¥ Copies Sold! 


(1.568) + Sketch Processor (SSK) » SMARTWORK (1.0 1.8-10, 1.1, 1.21.3.,7) > Softbol Il 
Runtime System (2.11 ) (11) » Softbridge Financial Planner (2.1) » Spectra Business 
Systems (3.01) - Spotlight (1.0) » SPSS Statistics for the IBM PC (1.1) + Star Trek: The 

Alternative « + Stetat (2} « Tange PCB Layout System (3.03, 3.04) 
+Tango Route (1.10)* Techeonix Digitizer (2.6M) ‘Taylor Alien Bradiey' 


: UNcS CK" 






Programmer (6.19) 











«T-Bond Trading System (24) Tencore Authoring Sustom (3.00 Beta]-Toatex(1.5)-Type| fork, Symphony, Paradox and several others” ORDER TODAY TOLL FREE: 

1 (Broderbund) (87) - Universal Life Pars. Prop. System (6.4N) - Versatile Report System Pournelle 

(2.31)- Video Store Manager (26) - What's Beat (1.1) - Westinghouse Numa Logie (21, 3.0) PC =Becaues copy protection can nara 1 “BOO ae0 hl? 

Unlocker « GENERIC HerdDisk SUPERLok » GENERIC EVERLOCK Unlocker grams tics TeanSec's Union sorige orem Oro” aE ¢ 
Winn L. Rosch Le > 





UNiock la ovellable fer 18M PC, XT, AT end competibies with at least 256K and 00S 2.1. 1 oftware product names end racemes are te sole propery of Ther reapechva owner. 


YouRe A SULCESSFU 
COMPUTER. SALESMAN, J SEE 
YOU STANDING In A HVOE 
ALENK oe. SOMEWHERE DOWN 
Sour! L THINK ATLANTA | 


TUAT MUST BE Combe 
SPRING, LENSE Co ow f 


You Look WorRigb, You 
WAITED TOO 40H AAD ~-AND 
-- (ONT OET LEPRIATS OF 
YOUR. PRODUCT'S REVIEW (Nv 
PC HALAzinNel 


J DOIUN'T 
lg FY 
Dy \' . 


WHAT SHOVLD ZT DO? 


) 


Howl Ant Z THANE You ? 


ORDER COSTUMIZED REPRINTS 
NOW, AND HAVE PL MAGAZING 
In Youve CORNER. AT Comber | 


How AbovT A DATE wiTH 
THE AMAZIM KRESEIN | 


( es pac Yun, 


Cantact Jennifer Locke-Reprints Manager. 
Ziff Davis Publishing Co. One Park Avenue, 
New York, NY 10016, 212-504-5447 
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@ POWER USER 


<Ctrl-F1l0> 

BOTHDOCS 

<F5><CR> 

<Down> 
<Ctrl-PgqUp><CR><CR> 
ah 


List files 


<shift-F3> 
<F5><CR> 

<Down> 
<Ctrl-PgUp><CR><CR> 
1 


List files 


<Ctrl-F1a> 


Begin macro definition 
Name it BOTHDOCS | 


Be sure you’re not retrieving a subdirectory 
Take user input | 
Retrieve the file 

Switch documents 


Be sure you're not retrieving a subdirectory 
Take user input 

Retrieve the file 

End macro definition 


—| 


Figure 2: This WordPerfect 4.2 macro permits you to edit two documents simultaneously. 


If you want to edit two documents as 
Soon as you start running WP, just use the 
command 


WP /M=BOTHDOCS 


This executes the BOTHDOCS macro as 
soon as the program starts. 
—Neil J. Rubenking 


MULTIPAGE PRINTING WITH WORD 
When Microsoft Word prints multiple 
copies of a page, each copy gets reformat- 
ted every time from scratch. With HP La- 
serJet this is unnecessary, since the printer 
can produce multiple copies far faster than 
Word can. The HP Escape sequence for 
this is 
Esc&1Nnx 


where N isa number from | to 99. When in 
Word, you can enter the Escape character 
by holding down the Alt key and typing 27 
on the numeric keypad. You can place the 
command anywhere on a page. For exam- 
ple, the sequence 


Esc&125x 


would print 25 copies of the page in which 
it appeared. 

For real elegance, however, put this 
code in its own paragraph, format the para- 
graph with a line spacing of zero, then 
place it in the glossary with the name 
MULTI. That way you can simply pop it 
into any document as needed, without dis- 
turbing the page formatting. 

Richard W. Cobb 
Stormville, New York 


There's actually an even more sophisticat- 
ed solution. Rather than enter the com- 
mand in the glossary as text, enter it as a 





macro. Then use the pause command to 
have the macro stop for you to enter the 
number of pages to print. In Word’ s syn- 
tax, the macro is 


<Esc>&lapause»X<esc>fp<down 2>8<enter> 


Enter the first Escape by holding down 
the Alt key, typing 27, and releasing the Alt 
key. It will show up on-screen as a small 
arrow pointing to the left. Enter the second 
Escape as usual—hitting the Esc key if cre- 
ating the macro in learn mode, or typing 
<Esc> if creating it as text. The chevrons 
[also called guillemets or European 
quotes—Ed.] surrounding ‘‘pause’’ are 
typed by holding down the Alt key and typ- 
ing [ for the left chevron and ] to produce 
the right chevron. 

By substituting the appropriate com- 
mands you can use this trick on any laser 
printer with multipage capability. You'll 
be impressed by the difference in speed. 
Alas, you will have to collate the output 
manually, since the printer will print all 
copies of each page before moving on to 
the next. On my Canon LBP-8II, using 
Metro Software's LasetTwin to emulate 
the HP, entering the command on page | 
maintained multipage printing throughout 
the document.—M. David Stone 


SHARE YOUR POWER 

Telt fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we'll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. 





BASE’ Users: 
f you don't use R&R. 
oure wasting your time! 
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Five steps to instant programming, 


Microsoft. QuickBASIC 4.0 is a revolution 


in BASIC programming, A revolution that 
earned PC Magazine's Best of 1987 award and 
its Award for Technical Excellence for the last 
two years. 
Instant programming means 
instant results. 

With Microsoft QuickBASIC 4.0, you get 
a complete instant programming environment. 
Revolutionary technology lets you run, edit, 


debug, and then continue running your program. 


Without a time-consuming compile step. 

So you get instant results and instant 
productivity. 

Instant programming also means you're 
always ready to debug using a sophisticated 
collection of debugging tools. Control program 
execution easily with breakpoints. Use watch- 
points and watch expressions to see data values 
as your program runs. Even change data 
values and continue running! 


Microsoft QuickBASIC 40 


Advanced language extensions such 
as records, recursion, huge arrays, and 
FUNCTION procedures give the language 
more power and versatility, so you can really 
flex your BASIC muscles. And Microsoft 
QuickBASIC 4.0 still produces the fastest 
BASIC code around. 


A great value gets better. 

At $99 Microsoft QuickBASIC 4.0 is a 
great value. And now it’s even better because 
it includes our Value-Pack Catalog containing 
coupons worth more than $600 on add-on 
packages and books. And if that’s not enough, 
there's a 30-day money-back guarantee. You 
just can't lose. 

Take the first step into instant program- 
ming. Just callus at (800) 541-1261, Dept.E20, 
for the name of your nearest Microsoft dealer 
and start your own revolution Pe 
in instant programming With  , roumeceo 


Microsoft QuickBASIC 4.0. c- W 1 
es | 
& o% 


Microsoft 1s a registered trademark of Microsoft Corporation. Offer valid only in the 50 U.S. States. 
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Named constants in Turbo Pascal to make INLINE code easier to read and write; bitmaps to 
decrease aC program’ s memory requirements; and a BASIC program that does a warm boot. 


then change the FOR counter in line 200 to 
FOR! =0TO4. 
Dr. Thomas G. Burnakis 
Southgate, Michigan 


BASIC 


WARM BOOTING FROM BASIC 

In PC Tutor, June 23, 1987, there was a | 
discussion of how to force a PC to perform 
a warm boot. However, in my case, I | To convert this routine for use with Quick- 
needed to be able to do this from within a | BASIC or Turbo Basic you will have to use 
BASIC program. By disassembling | CALL ABSOLUTE, which is equivalent to 
WARMBOOT.COM, I was able to isolate | BASICA's CALL command. CALL ABSO- 
the steps required to accomplish this. LUTE is built into Turbo Basic directly; 

The BASICA program listing (Figure | however, you must first use 
1) will cause a warm boot when added toa | DEF SEG = VARSEG(ARRAY(@)) 


program and then run. A cold boot is even 
easier to do, although it will cause alonger | before the POKE and CALL statements, to 
make the array’s segment the current de- 


delay due to the PC's memory check. To 
fault. 


convert this routine to perform a cold boot, 
remove lines 30 through 130, change the In QuickBASIC 2.0, ABSOLUTE is an 
external routine contained in the file 


ARRAY(7) in line 20 to ARRAY(2), and 











18 
28 


* Machine language warm reboot procedure 
DEFINT A-Z: P=0: I=08: J=@: DIM ARRAY(7) 


3@ DATA &HBS tREM This is the hex code 
48 DATA &H40 tREM for the warm reboot. 
50 DATA &HOG tREM It first goes to the 
6@ DATA &H8E :REM memory address 0042 
78 DATA &HDS REM and places 1234 (hex) 
86 DATA &HC7 tREM into memory. Then it 
9@ DATA &HO®6 :REM branches to FFFF:0000, 
10@ DATA &H72 tREM the address where the 
110 DATA &HOO tREM CPU begins to execute 
120 DATA &H34 REM instructions after a 
138 DATA &H12 :REM power on. From here 
148 DATA &HEA tREM the PC’s BIOS jumps 
158 DATA &HO@ tREM to the start of its 
168 DATA &Hdd tREM diagnostic routines. 
176 DATA SHFF 

188 DATA &HFF 

198 REM 

206 P=VARPTR(ARRAY(@)): FOR I=@ TO 15: READ J: POKE(P+I), J: NEXT 
210 SUBRT=VARPTR(ARRAY(08)): CALL SUBRT 





Figure 1: Running this subroutine in a BASIC program will force the PC to do a warm boot. 








USERLIB.OBJ, though in later versions it 
is in its own file named ABSOLUTE.OBJ. 
Regardless of which version of QuickBA- 
SIC you're using, this object module must 
be linked to your program after it has been 
compiled. —Ethan Winer 


Cc 


COMPRESSING WITH BITMAPS 
When the elements of a large array are go- 
ing to be used as flags to indicate yes/no or 
on/off status, the individual bits of each 
byte can be used to reduce memory over- 
head. 

On IBM PC-class machines, a byte is 8 
bits, which means a character array can 
track eight times as many elements (or be 
eight times smaller, depending on your 
needs). Each element of a list can be repre- 
sented by a single bit, with every 8 bits 
stored in a single array element. When an 
element is to be set (tamed ON), the posi- 
tion of the character containing the bit is 
found and the bit set to 1. Resetting the bit 
(tuming it OFF) requires the bit to be set 
back to 0. 

BITTEST.C is a small program that 
demonstrates the use of these bit manipula- 
tion routines. 

S. Manipoopathy 
Bangalore, India 


Bitmaps and bit manipulations are not 
new. But C makes bit manipulation so easy 
that it's a sin not to take advantage of it, as 
Mr. Manipoopathy's program, shown in 
Figure 2, so aptly demonstrates. I can 
think of a lot of times when bitmaps would 
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/* bitteet.c 
* tests bit-map routinee 
*/ 


finclude<etdio.h> 
f#include<mam.h> 
flinclude"PcMag.h* /* etenderd definitions “/ 
fdefine BITMAP SIZE 1824 

ddefine NUM BITS 8 

fidefine MAXVAL (BITMAP _SIZE*NUM BITS) 

fdefine Bmap_init(bitmap,eize) memeet(bitmap,?, size) 


unsigned cher bitmap[BITMAP_SIZE); /* cen treck 8880 elemente */ 


main() 
{ 


int n,iz 
cher linebuffer[180); 


Bmap_init(bitmap, BITMAP SIZE); /* initielize the bitmap to 8 */ 


while (TRUE) 


printf£("\nEnter a number to put in the list & <RETURN> ("Z to go 
on) z\n")3 
if(1gets(linebuffer)} 
bresk; 
i = stoi(linebuffer); 
if(i <@ || i > MAxvVAL) 
print£("\nOnly numbere from 8 to td ere velid 
elee 
setbit (bitmap,i); 


in this demo",MAXVAL) 


> 
while( TRUE) 


printf(*\nEnter @ number to EXCLUDE from the liet 
onys\n")7 
if(tgets(linebuffer)) 
bresk; 
i = etoi(linebuffer) 
if(i <8 || i > MAXVAL) 
printf£("\nOnly numbere from ® to td ere velid 


ee 
reeetbit(bitmap,i); 


& <RETURN> (°2 to go 


in thie demo",HAXVAL) 
el 


, 
printf("\nThe included numbers are:\n"); 


for(i =n = 8; i < MAXVAL; i++) 
if(isbiteet (bitmap, i}) 
q 


net; 
printf£("t3d te",i, ((n 813) 24 " 2 "\n’) De 


prince (s\stmet ee it"); 


) 


/* setbit() - turne ON bit n in bitmap 
eetbit (bitmap ,n) 
cher *bitmap; 
int ny 


bitmap[n/8) |= (1 << (n 8 8))r 


/* unsetbit{) «/ 
resetbit (bitmap,n)} 
cher *bitmap; 


int ny 
bitmap[n/8] &= (“(1 << (n 8 8)))2 


= turne OFF bit n in bitmap 


/* isbiteet() - returns TRUE if bit n ie ON in bitmap, else returns FALSE */ 
isbitset(bitmap,n) 

cbar *bitmap; 

int ny 

q 


return (bitmapjn/8) & (1 << (nt8)))7 


/* End of bittest.c t#teettententereerereeneteee 





Figure 2: BITTEST.C demonstrates the use of bitmaps and bit manipulation routines to reduce 
memory overhead. 





huve gone a loug way in improving the 
metnory requiretneuts of ove of iny pro- 
grains: trackiug previously asked ques- 
tious in a triviu guine program or u list of 
record uumbers froin a database selection, 
for exumple. It fact, a swall model pro- 
gram (limited to 65,535 bytes of duta 
space} can easily track over 250,000 ele- 
ments of a list using a 32K bitmap. 

Wheuever you use bitnaps, make sure 
that the tnaximuiu uunber of elements be- 
ing tracked does not exceed u vulue eight 
times the number of bytes in the bitmap; 
otherwise, you're sure to get ‘‘uupredict- 
able results’’—u program crush. | did 
this, und the ‘"bug”’ disappeured once I re- 
ulized iny error uud increased the size of 
the bitmup. 

BITTEST.C uses u 1K bitmap to truck 
over 8,000 elemeuts. You cau adjust this if 
you wish, but remeber thut dutu space itt 
a smnall model prognan is limited, and 
most compilers require the ’*Huge’’ inein- 
ory model to be used to create uu urruy 
larger than 64K. You cun ulso declure u 
“Huge’’ poiuter aud allocute over 64K 
from the fur heup. 

The Bitmap initiulizution routine (a 
wucro cull to ineinset) should ulwuys be 
culled before commeucing culls to bitmap 
routines. This insures that the bitmup is 
properly initialized to ull zeros. 


FLIPPING BITS The setbit() function 
turns on a specific bit in the bitmup. To do 
this, it first calculates which byte in the bit- 
mup contuins the bit to be set, by dividing 
the bit number by 8 (the divide operator ig- 
nores any remainder). For exumple, bit 
number 7 (starting with 0) would be in byte 
0, and bit number 24 would be found in 
byte 3—the quotients of (7 | 8) and (24 18), 
respectively. 

Next, setbit() finds the individual bit in 
the selected byte via the C modulus operu- 
tor, which returns the remainder of u divi- 
sion operation. Calculuting the remainder 
of7 divided by 8 (7 % 8 ina C modulus) re- 
turns 7, or the seventh bit of byte 0; bit 
number 24 would be the zeroth bit of byte 3 
(24 % 8). Fortunately, setbit() performs 
this automatically for us. 

Finally, setbit() must turn that particu- 
lar bit ON. It does this by taking the value 
of | (or 00000001 in binary) and shifting it 

| left by the bit number. Bit 7, for instance, 
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ON COMPUTERS 


COMPUTER PRODUCTS AT THE LOWEST PRICES 
Special of the Month — Novell Sft Netware VER 2.1 $2499.00 





COMPUTERS 

THE ALL WEW ISM PERSONAL SYSTEM 2 

MODEL 25 MONOCHROME 2 FLOPPY $1,045 00 

MGQDEL 25 MONOCHROME $1,222 00 
2 FLOPPIES 

MODEL 25 COLOR 1 FLOPPY $1,339.00 

MODEL 25 COLOR 1 FLOPPIES. $1,499.00 

MODEL 30-002 (2 720K FLOPPIES) $1,259.00 

MODEL 30-021 (20MB HARD DRIVE) $1,699-00 

00286 SYSTEMS 

MOOEL 50-021 (20MB HARO ORIVE) $2,655.00 

MOOEL 60-071 (70MB HARD DRIVE) $4,639.00 

40M PERSONAL SYSTEM/2 DISPLAYS 

MBNOCHROME 8503 $199.00 

COLOR-8512 (147) $476.00 

COLOR 8513 (127) $539.00 

COLOR 8514 (16%) $1,162 50 

NEW PERSONAL SYSTEM 2 SOFTWARE 

(BM DOS 33 $96.00 

LAPTOP COMPUTERS 


NEC MULTISPEED 640K, 2 3-1/2" FOD $1,385.00 


NEC MULTISPEED EL, BACKLIT ‘$1,599.00 
NEC MULTISPEED HD $2.360.00 
TOSHIBA 1000 IN STOCK $875.00 
TOSHIBA 1100 PLUS $1,499.00 
TOSHIBA 1200 $2,290 00 
TOSHIBA 3100-20 $3,069 00 
WEWI TOSHIBA 3200 CALL 
WEWI TOSHIBA 5100 CALL 
ZENITH 161 640K, 23 §° FLOPPIES $1,639.00 
ZENITH 163 640K, 13S" FLOPPY, $2,199.00 
10MB HARO DRIVE 
ZENITH 183 640K, 13S" FLOPPY, $2,399.00 
20MB HARO ORIVE 
NEW IBM PRINTERS 
18M PROPRINTER tf $439 25 
IGM PROPRINTER XL24 $239 20 
18M QUIETWAITER (PRINTER $1,298.00 
WYSE COMPUTERS AND TERMINALS 
MODEL 1400-01 256K, 1 FLOPPY $815.00 
MODEL 1400-02 640K’ 2 FLOPPIES $945.00 
MODEL 2108-20 $1,409 00 
MODEL 2112 $1,499 00 
MOOEL 2214 $1,799.00 
MODEL 3216-01 $2.499 00 
MOOEL 2216-40 $3,399 00 
ATSTVLE ENHANCED KEYBOARD = $109.00 
TERMINALS 
MODEL 30 GREEN OR AMBER $309.00 
MODEL 50 GREEN OR AMBER $389.00 
MODEL 60 GREEN, AMBER OR WHITE $329.00 
MODEL 85 GREEN OR AMBER $473.00 
*** LASER XT AND SSI 286 SPECIALS °*° 
NATIONALLY RENOWNED LASER XT $499.00 
W2S6K, 1 FLOPPY 
LASER XT WIB40K, 2 FLOPPIES. $799.00 


MULTI /O CARO, TTL MONOCHROME 
MON'TOR MONOGRAPHICS BOARD, 
TURBO 10 Miz MOTHERBOARD 
SPECIALI SSI AT 286-10, 512K, $1,118 00 
1.2MB FLOPPY, KD/FD CONTROLLER, 
AT STYLE KEYBOARD, 8 EXPANSION 
SLOTS, 195 WATT POWER SUPPLY, 
FULL 1 YEAR WARRANTY 
COMPAQ™ SPECIALS 
DESKPRO MODEL II 
255K, 2 360K FLOPPIES 
DESKPAO 286 MOOEL 1 
DESKPAO 266 W/40MB HARD DRIVE 
DESKPRO 286 W/80MB HARD DRIVE 


$1,243 00 


$1,999 00 
$2,599 00 
$2,999 00 


QESKPRO 386 W/40MB HARO ORIVE $4,660 00 


DESKPRO 386 MODEL 60, 20MHz $5,559 00 
DESKPAO 386 MODEL 130, 20MHz $7,029 26 
OESKPRO 306 MODEL 300, 20MHz $9,199 00 
*°* NEW COMPAQ PORTABLE III °** IN STOCK. 
AST SPECIALS 
AST MODEL 80 $1,483 00 
AST MODEL 90 $1,929 00 
AST MODEL 120 $2,099 00 
AST MDDEL 140 $2,425 00 
AST MODEL 170 $2,905 99 
AST MODEL 300, 340 & 290 CALL 
MONOCHROME MONITORS 
HYUNDAI TILT SWIVEL AMBER $85 00 
TAXAN 123 GREEN MONOCHROME $105 50 
TAXAN 124 AMBER MONOCHROME $110.00 
AMDEK 3104 AMBER MONOCHROME = $135.99 
AMDEK 410A AMBER MONOCHROME $154 56. 
WYSE 530 GREEN OF AMBER $175.36 
COMPA MONOCHROME MONITOR $196 50 
PGS MAX-12E AMBER $143 00 
WYSE 700 1280 X 800 RES, $767 20 
W/GRAPHICS CARD 
AST DISPLAY MONOCHROME $179 50 
MONITOR, 14° BLACK & WHITE 
COLOR MONITORS 
SAMSUNG COLOR 640 X 200 $279 00 
TAXAN 720 COLOR MONITOR $299 50 
TAXAN 635 $397 50 
PGS HX-12E $459 00 
SPECIALI AMOEK COLOR 600T $349.00 
AMBEK COLOR 722 $444 00 
EGA MONITORS 
AST DISPLAY EGA $509.25 
COMPAQ EGA MONITOR $584 00 
SAMSUNG EGA MONITOR $389.00 
SPECIALI GOLOSTAR EGAMONITOR = $399. 00 
(EWI TAXAN 770 MULTISYNC $539.00 
COMPAQ VGA MONITOR $524 25 
NEW) NEC MULTISYNC II CALL 
NEC MULTISYNC PLUS 14° 960x720 $929.00 
NEC MULTISYNC XL 19” 1024 768 = $1955 00 
ZENITH FT ZCM-1490 $689 00 
DISK DRIVES 
20MB SEAGATE 1/2 HEIGHTW/CONT = $289.00 
‘30M8 SEAGATE 1/2 HEIGHT W/ARLL $309 00 
40MB SEAGATE FULL HEIGHT FOR AT = $599.00 
20MB MINISCRIBE HARD CARO ‘$2399.00 
30MB MINISCRIBE HARD CARQ $419.00 
PLUS HARDCARO 20/ 40 CALL FOR PRICE 
SPECIAL! 40MB 1/2 HGT MINISCRIBE $350 00 
SPECIAL! BOMB SEAGATE FOR AT $850 00 
W/ON-TRAC 
FUJITSU 360K 1/2 HGT FLOPPY $83 00 
COMPAQ 360K FULL HGT FLOPPY $47.00 
TAXAN TOM-5 5 25° EXTERNAL FDO $249.00 
FOR IBM PS2 
BERNOULLI BOX 10+ 10 $1,385.00 
SPECIAL! BERNOULL) BOX 20420 © $1,599.00 
NON BOOTABLE CONTROLLER $159.00 
BOOTABLE CONTROLLER 209.00 
‘SPECIALI IRWIN 10MB TAPE BACK-UP $259 00 
IRWIN 20MB ANO 40MB INTERNAL — IN STOCK 
TAPE BACK-UPS 
ARCHIVE 40MB TAPE BACK-UP UNIT $339.00 
FOR XT/AT 
CARDS 
MULTI VO $69 99 
MONOCHROME GRAPHICS W/PP $69 85 


ATD HERCULES COMPATIBLE W/PP $95 00 
TAXAN 53S MONOCHROME W/PP $79 00 
HERCULES ORAPHICS CARD PLUS $179 00 
(BM MONOCHROME WPP $197 00 
COLOR GRAPHICS CARO $69 00 
COLOR GRAPHICS CARO WPP $89.00 
HERCULES COLOR CARD WiPP $149 00 
NEW HERCULES INCOLOR CARO IN STOCK 
TAXAN 555 COLOR CARO W/PP $169 So 
EGA AND MEMORY CARDS 
EPIC 480, EGA, CGA, MOA, HERC, $149.00 
640 X 480 VIDEO 7 COMPATIBLE 
TAXAN AUTOSWITCH EGA CALL FOR PRICE 
PARADISE AUTOSWITCH EGA $199.00 
640 X 480 
QUADRAM EGA $199.00 
VIDEO 7 VEGA DELUXE $265 00 
NEC GB-1 640 X 480 RES $239 25 
NEW! GENOA SUPER EGA HI-RES $249 00 
800 x 600 RESOLUTION 
‘STB VGA EXTRA, VGA, EGA, $249 00 
CGA, MONO 
GENOA SUPER VGA HI-RES PLUS $269.00 
NEC MVA 1024 $849.00 
VIDEO 7 VGA $339 00 
QUADRAM ULTRA VGA CARO $289 00 
PARADISE VGA CARD $296 00 
AST VGA CARO $314 50 
ATI WONDERBOAAD, EGA, VGA, CGA $259: 00 
WITH VGA - NEW IBM STANDARDS 
GET 256 COLORS OUT OF 250,000 
NOVELL NETWORKING 
TURNKEY NETWORK SYSTEM 
80MB 286 ALE SERVEA, ARCNET PC 
TERMINALS, LOADED SOFTWARE, 
CABLES, TERMINATORS AND TEES 
EVERYTHING PLUGIN & TURN ON 
4-USER $5 999.00 
G-USER $8,999 00 
G-USER $10,849 00 
OPERATING SYSTEMS 
WEWI ADV NETWARE 286V2.1 SFT $2,599.00 
ADV NETWARE 286 V2 DA $1,499 00 
ADV NETWARE 286 SFT I $2,096 50 
ELS 4-USER SOFTWARE $429.00 
CARDS 
ARCNET $169.00 
ETHERNET $259 00 
WORK STATIONS 
ARCNET PC TERMINAL $793 :00 
ETHERNET PC TERMINAL $699 00 
MISC. NETWORKING ITEMS 
MOUNTAIN 40MB TAPE BACKUP $488 00 
AMERICAN POWER 300W UPS, $469 00 
FOR FILE SERVER 
MODEMS 
2400 BAUO INTERNAL MODEM $175 00 
W SOFTWARE 
ATO 3001200 BAUD W/PCTALK III $89 00 
USR SPORTSTER 1200 EXTERNAL $128 00 


USR SPORTSTER 1200 HALF INTERNAL $106 00 


EVEREX 1200BAUD INTERNAL $109 00 
EVEREX 2400BAUO INTERNAL $199 00 
EVEREX 2400BAUD EXTERNAL $203.00 
NEW LOWER PRICING AVAILABLE 


HAYES SMARTMODEM 1200 EXTERNAL $289 00 

HAYES SM12008 W/SMARTCOM II $289 00 

HAYES SMARTMODEM 12008 W/HW = $250.00 
INTERNAL — NO SOFTWARE 


HAS SMART ODEM 2400 EXTERNAL $424 00 


HAYES SMART MODEM 24008 $424.00 
W/SOFTWARE 
HAYES SMARTMODEM 24008 INTERNAL $379 00 
HARDWARE ONLY 
EXTERNAL MODEM CABLES $15.00 
IBM 5250 EMUL 2 12 CONV KIT $633 75 
PRINTERS W/ FREE CABLE 
CITIZEN 1200, 80 COL, 120 CPS $169 75 
CITIZEN 1800, 80 COL, 160 CPS $189.99 
SPECIAL OF THE MONTH 
CITIZEN MSP40, 60 COL, 200 CPS $299.00 
EPSON LX-800 W/TRACTOR FEED $219 00 
EPSON FX-86E $329 00 
EPSON FX-286E $469 00 
EPSON EX 800 $429 00 
EPSON EX-1000 $509 00 
EPSON LO 650 $518 00 
EPSON LQ 2500 $889.00 
SPECIAL! NEC P2200 $339.00 
NEC P8660 60 COL $425 00 
NEC COLOR P660 3530 50 
NEC P760 136 COL/216 CPS $580 00 
NEC COLOR P76) $699 00 
NEC PS60 XL $879 00 
NEC P960 XL $1,087 00 
NEC 3550 SPINWRITER $729 00 
NEC 8850 SPINWAITER $1,075 00 
PANASONIC 1080i $199 00 
PANASONIC 10911 $219 00 
PANASONIC KX-P1585, 469 00 
OESTINY LASER X1H-PCOMPAT, $1,599 00 
4 MONTHS FREE SERVICE W/TRW 
OKIDATA ML182 PLUS FOR IBM CALL 
OKIDATA ML192 PLUS FOR IBM CALL 
‘OKIDATA ML199 PLUS FOR IBM $440 00 
‘OKIDATA ML292E $377 44 
OKIDATA ML293E $515 50 
INTERFACE MODULE FOR 292/293 $94 99 
SPECIAL OKIDATA ML393 P/SERIAL = $969. 00 
°° MEW **® 
TOSHIBA P321 SL W/TRACTOR $499 00 
TOSHIBA P341 S/L $665 00 
TOSHIBA P3561 SX W/TRACTOR $1,050 00 
HP LASERJET SERIES Ii IN STOCK 
HP 7475A PLOTTER IN STOCK 
DISKETTES 
3-1/2” DS/DD FOR PS2 $22 00 
5-1/4" DSD0 FOR AT $12 45 
5-1/4" DSO FOR AT $21 99 
CHIPS 
80387-16 $545 00 
80387-20 $799.00 
8087-2 (FOR COMPAQ DESKPRO) $169.00 
0287-6 (FOR AT & AT COMPATIBLES) $179 20 
60287-8 $255 00 
60267-10 $335.00 
COMPAQ 386 1MB UPGRADE $390 00 
MISC. 
PARALLEL PRINTER CABLES $15.00 
10° PARALLEL PRINTER CABLES $20.00 
150 WATT POWER SUPPLY $65.00 
4 - BOUTLET SURGE PROTECTORS $15 00 
PERMA POWER SURGE PROTECTORS  — $39 50 
MICROSOFT MOUSE (SERIAL VERSION) $121 50 
OAK COMPUTER DESK & HUTCH $109 00 
OAK PRINTER STAND $89.00 





AUTHORIZED WYSE DEALER @ ALL SOFTWARE MINIMUM 30% OFF @ MOST ORDERS SHIPPED WITHIN 48 HOURS @ WE HAVE THE LOWEST PRICE, 
CALL US BEFORE YOU BUY ITANYWHERE ELSE « CORPORATE BIDS OA HIGH VOLUME BIDS WELCOME. CALL (800) 426-2489, AND ASK FOR AMY 


TECH HOT LINE (312) 537-3970 © TOLL FREE ORDER LINE (800)/426-CITY 


WE HAVE ALL YOUR COMPUTER NEEDS AT THE BEST PRICE AND WE GUARANTEE ITI 
or in Illinois 


CALL 


1-800-426-CITY 


Add 3% Shipping & Handling. Orders under $200, please add $5 for handling. Paces refiect 3% cash discount. Allow 10 business days for shipping when paying by 
personal check. Software, chips end other electronic components ere not returnabie. Returns are subject to s restocking charge. Prices are subject lo change without notice. 


hey Meets 


accepted 





312-537-3600 


CIRCLE NO. 106 ON READER SERVICE CARD 





707 Dartmouth Drive 


Buffalo Grove. IL 60089 
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Turning On Specific Bits 


Byte number 0 

Bit number 76543210 
Before 00000000 
After setbit(bitmap,7) 10000000 
After setbit(bitmap,24) 00000000 


7 (bit 7 of byte 0) 


PRODUCTIVITY 


1 2 3 
76543210 76543210 76543210 
00000000 00000000 00000000 
00000000 00000000 00000000 
00000000 00000000 00000001 


(bit 0 of byte 3) 24 


The first 32 bits of a bitmap before and after bits 7 and 24 have been set. 


results in 10000000 (1 shifted left seven 
times). Note that the bits are referred to 
here on a right-to-left basis, so that bit 7 is 
the seventh bit from the right side of each 
byte (begining with 0). 

This creates a mask that is used to turn 
ou the appropriate bit via the bitwise OR 
operation, An OR operation always re- 
turns TRUE (or 1) ifat least oue of the two 
operauds is TRUE. So, ORing a bit set ta 1 
(10000000) with a bit set 10 0 (00000000) 
will always result in a 1 (10000000). 

The table ‘Turning On Specific Bits” 
shows the first 32 bits of a bitmap before 
and after bits 7 aud 24 have been set. 

To reset a bit iu the bitmap (i.e., to turn 
it OFF), the same steps are takeu in reset- 
bit() with the exception of the OR opera- 
tion. Instead, a logical AND is used (which 
returns FALSE unless both operands are 
TRUE). To insure that the appropriate bit 
is turned OFF without affecting the other 
bits in a byte, a mask must be created that 
contains a0 in the appropriate bit. In other 


words, to turn off bit 7, we must create a | 


inask the opposite of 10000000—that is, 
one that looks like this: OLLILLL. 

ANDing a byte with this mask will turn 
bit 7 OF F without affecting the remaining 
bits. Other bits that are ON will stay ON, 
while bits that are OFF will remain OFF . 
That's the nature of the AND operation 
and this particular mask. 

To create this second mask, the cam- 
plement of the first mask is used. Designat- 
ed by the tilde (~ }, the complement opera- 


tor reverses all of the values of the bits ina | 





Jorce it ON, ANDiug the bit with the com- 
plement of 1 (or 0) will force it OFF. 

The remaining function, isbitset{), re- 
turus TRUE or FALSE depeuding ou 
whether the appropriate bit is ON or OFF. 


Jtaccomplishes this by ANDiug the bit witlt | 


the original mask and returning the result 
of the AND operation. This will only return 
TRUE if the bit has been set. 

To test these functions, BITTEST.C 
prompts you for a series of numbers to in- 
clude in the list, which are added to the list 
via setbi(). Then it prompts for numbers to 
be excluded from the list and resets them 
via resetbit). Finally, it uses isbitset() to 
print the list of included numbers on the 
screen. 

Bit manipulation routines can also be 
written as macros, too, depending on how 
much “‘in-line’’ code you want scattered 
all over your program. Either way, the 
functions in BITTEST.C can reduce your 





list tracking data overhead considerably. 
—Richard Hale Shaw 


CONST 
ES_Override = $2699; 
LES_DI__BPdisp = $BEC4; 
MOV_AX BPdisp = $868B; 
ADD DI AX m $0501; 
= $0529; 


SUB__DI_AX 
= $OSFF; 
= $ODFF; 


INe__Dz 
DEC__DI 


PROCEDURE ptr_incr(VAR Pntr); 
(* inorement a pointer *) 
BEGIN 

INLINE(LES_DI__ BPdisp/Pntr); {load addr of variable in ES:Dr} 
foonnnwes) 











TURBO PASCAL 


CLARIFYING INLINE LISTINGS 

Using hex constants in INLINE code de- 
stroys the readability of the code and in- 
vites errors if you type in a wrong number. 
The solution is to use named constants to 
represent the instruction mnemonics. As 
an example: 


INLINE ($8B/$86/stack_ var); 


loads the value of the parameter ‘'stack 
-var’’ into the AX register. If you declare a 
CONST MOV_AX__BPdisp = $868B, 
you can write this instead: 


INLINE (MOV_AX  BPdisp / stack_var); 


(By my convention, a single underscore 
separates the portions of the instruction, 
and a double underscore indicates indirec- 
tion.) } 

Note that integer words in the 
8088/8086 are stored in byte-reversed or- 
der, so $1234 would appear as $3412. 
Also, in Version 2 of the compiler, refer- 
ences to constants generate a 2-byte value 
even if the constant defines only | byte. 
That is the reason for the value of the ES 
override instruction being $2690. The $90 
is a NOP (no operation), to pad the con- 
stant out to 2 bytes. Under Version 3 you 
may simply use $26. 

The listing in Figure 3 demonstrates 
this technique as used to create a set of rou- 
tines for incrementing and decrementing a 
pointer, and adding to and subtracting 
bytes from a pointer. 

Don Sclesky 
Cambridge, Massachusetts 


When I write INLINE code, | often have to 
get out an 8088 reference manual or leave 


{Ba Override of instruction} 
{load addr on stack into Ea:Dr} 
{move integer on stack to AX} 
{add Ax to [DI] } 

{subtract AX from [DI] } 
{increment [DI] } 

{decrement [DI] } 


byte. So while ORing a bit with a 1 will | Figure 3: Demonstrating the use of named constants for INLINE opcodes. 


pc eee Ae APRIL26, 1988 











How Farsi 


Using Their PC’s For 
The Fun Of Profit. 


By Wiliam J. Spink 

For years now you've been hearing 
about the wonderful things personal com- 
puters will do for The Executive of the 
80's—at least in theory. 

But what's the reality? Can a PC 
help you enjoy your work more and show 
a greater profit, here and now? According 
to your peers, the answer is “yes.” 

“With just a few keystrokes,” says Al 
Lynch, Director of Corporate Planning 
and Research for JCPenney Company, “I 
can screen companies, find possible ac- 
quisitions or ‘scope-out’ competitors. It’s 
a real competitive edge.” 

Walt Casey, V.P. of Communications 
at ConAgra says, “T Pat ne 
lot of time each day po! 
to this and tracking that. a oa 
much easier when you can im- 
mediately get the froma 
computer, rather than having 
to make a series of phone calls.” 

“One of Dow Jones 
News/Retrieval's services, 
QuickSearch, is a Godsend,” 
adds Jim Posner, a respected 
retail consultant. “It gives me 
detailed corporate reports 






Al Lynch 


Dinvtor of Planniug 


Jones News/Retrieval® — the business 
and financial information service from 
Dow Jones & Company, Inc.— gave 
JCPenney Company a real advantage. 

“Let's just ae! that a ‘major player’ in 
our industry was being acquired. Within a 
few hours we knew more about the take- 
over candidate than the bidder did. Hon- 
estly, we knew more than some invest- 
ment bankers did. 

Decision-making with 
the leading edge. 

“Then we started getting the cor- 
porate insider trading data,” Lynch con- 
tinues. “It showed us some things that 
influenced a major deal. 


Walt Casey 
Vice President, 








James Posner 
President 


ghted Executives Are 


What can you get from your PC? 

Dow Jones News/Retrieval gives you... 

e Exclusive online access to the full 
text of The Wall Street Journal 

® Current and historical stock quotes 


Business news as it happens 

© 10-K and 10-Q data 

® Leading investment analysts’ reports 
® Complete corporate profiles 

Over 40 services including MCI Mail® 
the Official Airline Guide™ and more. 





“No problem,’ according to Posner. 

“There's no difficulty using the ser- 
vice. I ask for pointed, specific informa- 
tion and get exactly what I need. It’s 
much easier than manual research.” 

Walt Casey agrees. “Dow Jones 
News/Retrieval is simple enough for any- 
one who’ at all comfortable with com- 
puters to use it effectively from their very 
first day online.” 

Making the right decision. 

There are hundreds of 
online information services, 
many offering business data. 
How can you pick the best one? 

“Tt was apparent from the 
first step that the most useful 
system was Dow Jones 
News/Retrieval,” remembers 
Casey. “It offers so much of 
the information you're looking 
for—from general news and 
stock quotes, to data on our 
company and industry. | Tt was 





annual $12 service fee—for only $49.95" 
(A $29.95 Personal Membership Kit in- 
cludes: a single password, 5 free hours 
online, Dowline'* Magazine, User's Guide 





The premier source of online business and financial information. 
s2D DJN/R Membership Kit, P.O. Box 186, Drexel Hill, PA 19026-9973 


“Ths offer expures April. 1989. Free time is per account. New domestc and Canachan subscribers only Piscine mut Oe eg vee 0 
ase cept of pcs) ‘Some additonal fees on certain services © 1988 Dow Company. Inc. ADL 


and Research, i ? q Posner 
within minutes—I don’t even Cheney Co. a a pe Lid. the best single source.” 
have to leave the office. “T've had other services, 
Instant information: the “This service really makes a differ- but Dow Jones News/Retrieval has the 
executive advantage. ence in the day-to-day running of your most useful business information in the 
To lead in today’s marketplace, you business. It can pay for itself very quickly.” right form,” says Posner, “The time I 
need information like that,” Lynch says, Surprisingly easy. spend ‘playing’ on the computer makes 
sled a his fingers. All you need to access the service is more money for me—and for my clients.” 
He recalls an example of how Dow a PC and modem. Using the service is Now that's the fum of profit! = 
a a a a = 
Get 8 FREE hours | (94995 Corporate Membership Kit* Name | 
online to experience | 2995 Persona Membership Kit" Tite | 
‘6 Ty) (Bill me later Company. | 
the “fun of profit Charge to my CMasterCard (VISA des | 
Pp e City/State‘Zp | 
on oe Cc Acct. ft Godt cand eure Ganges wil be a Daytime phone | 
YES, I'm ready to experience the fun of | Signaturetequires) __ Computer make and model | 
he fo pace mea Dow Check enclosed 1 Please send more information. 
NES trieval® Corporate Mem- 1 1 
eee. Wainy Hits pee For faster service, call 1-800-221-7700, Ext. 52D today! 
pole mpe re Dow Jones | 
User’s Guide and waiver of my first year’s News/ Retri eval 
| 
| 
| 
| 


and waiver of $12 service fee.)* 


may: Jones & reserved. 
oe aes ere eral Jere ects cae OM Pode SE Cal es reserve’ MCI Com 
fmunicatons Corp. The Offical Autine Gunde ts a trademark of bine Gades, | 
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WHOLE EARTH 
TURBO XT 


® Qual clock speed 
° Mvp ain M3425 20-MB drive 


Patch cot AT keybord wiLED's 


0 hea 
@ Amber fees monitor wale 


and sw 

: Has 

e att power 
Wes gan 


e Fs ahert 360K floppy drive 


FREE FREIGHT IN 
CONTINENTAL 


“S849. 


1omMs align 
BOMB XT ...snceree +0949, 





WHOLE EARTH 
TURBO 286 
10Mhz COMPLETE SYSTEM 
* 1.2MB Fujitsu drive 
® Monograpiucs card 
Ea i 
therbord)} 


Comet sock 
© Coprocessor socket 

© Parallel printer port 

eat keyboard 

® 200W power supply 

® Price inckides hard drive con- 
roller by Western digital 

* § Expansion slots 


FREE FREIGHT IN 
CONTINENTAL 


US. 979. 


ZOMB 286.....n..e0vaseoreaneel 39S. 





2990 7th Street 
Berkeley, California 
94710 


For CA calls or customer 
support: 415-653-7758 


WHOLE EARTH 
TURBO 386 


16 Mhz COMPLETE SYSTEM - 
Featuring 32 bit 80386 
MYLEX motherboard 

* 18.5 Norton ver. 4.0 SI 

© Enhanced 101 key keyboard 

* 64KB RAM CACHE 

© 44MB fast hard drive ] 
® Monochrome graphics wipore | 
© TTL monitor 

* IMB RAM | 
© £.2MB Furicsu 


FREE FREIG ie iN 
CONTINENTAL 


“2895. 


TOMB 386...1.0ssereorsererseesenv 3 29S: 
20 Mhz motherboard available 


THOUSANDS OF ITEMS AT THE E LOWEST POSSIBLE PRICES 


Everex 1200 baud ewemat 
Everex 2400 baud externa! 
Migent Pocket modem 
Toshita T1000 

Plus Hardeard 20 


Everex IMB EMS w OK 
Everex 1'0 phs 
Paradae 480 


About Whole Earth Access 


roa XGA monitor 
Amber TTL monitor w T-5 
Seagate ST as w WX! 
Mountain TI 


DC2000 MEOW b by MAXELL 
42 


“The Company That Calls You Back” 


Whole Earth Access stores, well known throughout 
California, now sell the finest computer products 
nationwide. We provide total customer satisfaction 
at the lowest possible prices. We have 400 emplay- 
ees, we perform over 10,000 customer transactions 
a week, we do over $70 million business per year! 
in all, we have the ability and commitment to take 


care of our customers. 
Errors subject to correction. 


Whole Earth Computer System 
“The Best You Can Buy’’ 


® Technical Support Available 
® Builc and Tested in the USA 
© | Year Limited Warranty 
* 30 Day Money Back Guarantee 
* Licensed MS-DOS 3.3 Available with 
System Purchases 
® Lowest Prices on Thousands of Other Goods 
* FCC Approved 


© 48 Hour Burn-in 


CIRCLE 528 ON READER SERVICE CARD 











. LANGUAGES 


INLINE(ES Override/INC_ DI); {increment variable Es:(DI] } 
END; 


PROCEDURE ptr_edd(VAR Pntx; bytea : Integer); 

(* edd a number of bytes to a pointer *) 

BEGIN 
INLINE (LES_DI_ BPdiap/Pntr) ; {load addr of variable in £S:DI} 
IWLINE(MOV_AX__BPdisp/bytea); {mov length to AX) 
INLINE (ES_Override/ADD__DI_AX);{add AX to ES:[DI] } 

END; 


PROCEDURE ptr_decr(VAR Pntr); 
(* decrement a pointer *) 


BEGIN 
INLINE(LES_DI__BPdisp/Pntr); {load addr of veriable in ES:DI) 


INLINE (ES_( Override/DEC -_ DI); {increment variable ES:(DI] } 
END; 


PROCEDURE ptr_aub(VAR Pntr; bytea : Integer); 
(* aubtrect a number of bytes from e pointer *) 
BEGIN 

IMLINE(LES_DI_ BPdisp/Pntr) ; {load addr of variable in £S:DI} 

INLINE (MOV_1 AX ; _BPdiap/bytes); {mov length to Ax} 

INLINE (ES_| Override/suB__| DI_AX) ;{subtract AX from ES:[DI] } 
END; 

(Figure 3 ends) 





Turbo Pascal and use DEBUG. In DE- 
BUG I assemble the instructions I need 
and note the actual bytes that represent 
them. Either way makes writing INLINE 
tedious. Mr. Selesky’s method makes so 
much sense, it's a wonder we haven't seen 
it before. Just create an $lnclude file of 
constants for common opcodes and then 
refer to them by name in your INLINE 
code. Remember, untyped constants don't 
take up any code space. They’ re strictly for 
your benefit.—Neil J. Rubenking 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 

NY 10016. PG 





BASIC Programming Tools 


There’s nothing basic about these professional programming utilities. 


Whether you're a seasoned expert or just starting out, we can help 
you create programs that run faster, work harder, and simply look iS 


@ By Customer Demand — 
QuickPak It More than 30 


better. We have bullt our reputation on customer satisfaction by pro- oe pao ] additional tools, including 
viding expert advice and quality technical support. All Crescent ” rh} * disk and printer tests to ellm- 
Software products Include source code, demonstration programs, a ‘ inate the need for On Error in 
clear documentation, and a 30-day satisfaction guarantee. £ ws pare f your programs, and a multi- 
1 QBase is a superb screen designer and full-featured retational ” a) line text accents 
database. Because we include complete BASIC source code, bead ay baling peas the 
QBase can be customized to sult your needs, Besides Its database a Ona pal tog on 
Capabilities, QBase Is outstanding for creating custom titles, help ‘Sy ¢ Sie mated Oneen ‘i ae Len 
screens, and product demos, and Includes a versatile slide-show Fe Sary tite cees mare Sera, 
program. $33 multiple screen save and 
yew! restore, continuous time display, 
® QBase Report enhances QBase by generating reports with multi- automatic box drawing, and 
ple levels of sorting, automatic record updating, browsing, and Sa much more. (Available for use 
transaction posting. As a special bonus, QBase Report Includes a uo” with QuickBASIC only). $49 
complete. ready to run, time billing application for computer w Y 
professionals. $69  GraphPak Is an extensive collection of routines for displaying line, 


® QuickPak contains more than 65 essential routines for BASIC pro- 
grammers. Included are programs for windowing, access to DOS 
and BIOS services, searching and sorting string arrays, creating 
pull-down and Lotus™ menus, accepting data Input, and much 
more. QuickPak Is loaded with examples and tutorial Information, 
and comes with a clever tips and tricks book, plus The Assembly 
Tutor — a complete guide to leaming assembly tanguage from a 
BASIC perspective. $69 
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bar, and ple charts automatically within your programs. It will 
create 3-D charts with manual or automatic scaling, titles and 
legends In any size or style, as weil as scrolling and windowing in 
@raphics. GraphPak also comes with a sophisticated font editor for 
customizing your own character sets. $69 
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64 Fort Point Street, East Norwalk, CT 06855 Mi (205) 846-2500 
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The computer world is humming about two new Samsung Semiconductor & Telecom- 
munications (SST) brilliant performers — the S500 and S300. 

Fully AT compatible, the S500 is the right PC to turn your one-man show into a sym- 
phony. Easily switchable from 8 to 10 MHz, the S500 offers 8 expansion slots to support 
video displays, modems, expanded memory and more. A 1.2 MB 5 1/4” floppy disk 
drive comes standard and a hard disk can be added for ample memory capacity. 

It possesses superb talents such a small package, only 16” by 16”. 

Fully XT compatible, the S300 runs at 4.77 or 8 MHz and is a powerful, yet economical 
alternative. It is ideal for use as a stand-alone system or for inclusion as a workstation 
in a local area network. 

Samsung Semiconductor & Telecommunications (SST) supports its already excellent 
reputation in the computer industry by offering you these excellent products and an attrac- 
tive warranty program to support them. 


New from Samsung. - 
$500 and $300 that’re yours for a song. 


These products are soley distributed through Tech Data Corporation, wholesale distributor in U.S.A. 
and through CANARA in eastern CANADA, TERRIER in western CANADA. 


a 


ga 
cet SAMSUNG 


Semiconductor & Telecommunications 
CIRCLE 298 ON READER SERVICE CARD 
Corporate Headquerters. 7h Floor Ankuk Insurence Building 87 1-ka. Ulche-ro Chung ku Seoul Korea CPO Box 6233 
Tetophone (011-822) 771-78 ext 581-5 Telex Telecom K24377 Facsimile (011-822) 755-2550 
Senta Clare Office. 2952 Bunker Hill Lane Santa Clara CA 95054 USA Telephone (408) 970-8844 
New Jersey Office One Executive Drive Fort Lee NJ 07024 USA Telephone (201) 592-7900 (800)642-8616-Outside Nt 
L.A Office: 14251 E Firestone Bivd Suite 200 La Mirada CA 90638 Teleptione (213) 802-2211 
EASTERN CANADA CANARA Technotogiee Inc 5560 Kennedy Road Mississeuge Ontario L4Z 2A9 Telephone (416) 890-2525 
WESTERN CANADA TEARIER Technologies Co., Ltd.: 3700 Gdmore Way Suite 106A Burneby Briiish Columbia VSG 4M1 Telephone (604) 433-0169 


IBM and PC-XT/AT are registered trademarks of International Business Machines Corporation. 
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Understanding the sparsely documented SHELL statement and its relation to the three basic 
DOS files can let you select the command processor that runs your system. 


THE SHELL STATEMENT 
The SHELL statement is probably the most 
| neglected, misunderstood, and poorly 


| documented command available under 


PC-DOS. Throw in version variations and 
add to this the confusion created by simi- 
larly named commands in many lan- 
guages, and you have a recipe for obscuri- 
ty. To help demystify SHELL and help you 
optimize the performance of your system, 
Pil go over the syntax, defaults, undocu- 
mented options, and alternatives in this 
column. To properly understand SHELL, 
however, it's well to begin with a brief re- 
view of the different programs that make 
up DOS and that handle the system load- 
ing, or boot, procedure. 

As sold by IBM, DOS consists of a pair 
of floppy disks that contain approximately 
50 separate files. Most of these files are 





utilities, which IBM calls extemal com- 
mands. Only three files are crucial to sys- 
tem operation: IBMBIO.COM, IBMDOS 
.COM, and COMMAND.COM. (in MS- 
DOS systems these files are named 
10.SYS, MSDOS.SYS, and COMMAND 
.COM, respectively.) These three files, 
known collectively as the system files, are 
located on what IBM called the ‘‘Main’’ 
disk, also known as a system, boot, boota- 
ble, or DOS disk. 

The curious among you have probably 
just returned from taking a directory of a 
system disk. You'll have noticed that, 
while COMMAND.COM appears in the 
listing, the other two files do not appear. 
Because of limitations in the boot proce- 
dure, these two files must always be the 
first two (albeit invisible) entries in the di- 








| rectory. (I'll save the discussion of why 


this is so until someone asks.) To protect 
these files from being moved or corrupted, 
they have been given special properties, or 
attributes, that prevent normal file func- 
tions from affecting them. Specifically, 
IBMBIO.COM and IBMDOS.COM are 
marked with the Hidden, System, and 
Read-only attributes, which, as a side ef- 
fect, prevents them from being listed by the 
DIR command. 

The Hidden atribute makes the file in- 
visible to most file operations, including 
DIR, COPY, DEL, and ERASE com- 
mands, The System attribute has about the 
same effect as Hidden. A file that has the 
auribute Read-only is "'protected’’: any 
attempt to erase or copy over the file re- 
sults in the error message, ' ‘Access De- 
nied."' Scary, huh? Of course, there are 
many utilities that will let you get at and 
manipulate these files and even change 
their attributes. Charles Petzold's ATTR 





« To perform any useful 
work, the OS shell must 
be capable of processing 
user commands and 
loading other application 


programs. 








COM (Programming/Utilities, PC Maga- 
zine, June 10, 1986) is an excellent tool for 
checking and changing file attributes. 

While its exact contents vary in details 
among different versions of DOS, IBM- 
BIO.COM (10.SYS) generally contains 
the low-level hardware interface that is 
specific to the PC. The routines that han- 
dle the keyboard, printer, display, clock, 
and boot device are contained in this file 
and have the responsibility of insulating 
the remainder of the operating system (OS) 

from the hardware. 

The DOS application program inter- 

Jace (API), or kemel, as it is frequently 
called today, is contained in the file IBM- 
DOS.COM (MSDOS.SYS). Presented to 
the programmer as a hardware-indepen- 
dent interface, this file contains the sys- 
tem-level routines normally associated 
with DOS, All the familiar file, disk, and 
video INT 21h functions are processed by 
this module. 

When your PC is booted and the two 
system files, IBMBIO and IBMDOS, have 
been successfully loaded, the operating 
system is, in essence, complete, It has all 
the necessary routines in place to Service 
an executing application. The only thing it 
does not have is a user interface. This is a 
specialized program that allows the user to 
enter commands and access system re- 
sources. Known as the command proces- 
sor, or shell, it is simply a user interface to 
the operating system, not the operating 
system self. The familiar, default com- 
mand processor for DOS is COMMAND 
.COM. 

To perform any useful work, the OS 
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Ss Simply The Fastest In The World! 


PC FullBak is the 
FASTEST! 

The accompanying screen tells 
the whole story! It's not sensitive 
to your CPU speed. Run it on an 
IBM PC, XT, AT, or PS/2 30. 50, 


PC-FullBak passes the 
TESTS 


“PC Week tests disclosed that PC- 
FullBak is 12% faster than Fast- 
back. PC-FullBak is heartily 
recommended.” —PC Week 





80 or true hardware compatible 

at 8, 12, 16—even 20 mhz. “PC-FullBak is the least expensive 
program. I judged it the easiest to 

PC-FullBak is SIMPLE! use.” 





Use the light-bar menu interface 
of choose to issue your orders 
from the command line or batch 
file. 


PC-FullBak is 

THOROUGH! — 
PC. FullBak allows you to back up, 
compare, of restore an entire hard 
drive with or without sub- 


directories, a single sub-directory, .6 MEG PER MINUTE! t 
: $59.95 


or an individual file. You may even append new 
files to the end of your backup set. (t ON INTEL 80386 16 MHz) 


—™M. Bryan, LOTUS Magazine 


At your dealer now or order di- 
tect. Volume purchases & site 
licensing available. 











*+$5.00 S&H 


PC-FullBak is INEXPENSIVE! 
From the people who gave you PatbMinder and SafetyNet you would WESTLAKE DAFA 
expect value. How does $59.95° strike your pocketbook? (512) 328-1041/P.0, BOX I71L/AUSTIN, TX 78767 
*PS/2 ina trademark of 18M 





Subscribe to PC Magazinez; “ 





and save 62% 


You'll receive in-depth and compre- ie a a a 
hensive product evaluations and compara- | Ui] 


tive hardware and software evaluations Yes sendinie PC Magazine for 
9 gazZir l . 


from PC Labs, the publishing industry's 
CO 22 issues (one year) for $29.97. Save 54%! 


only testing laboratory. _ 
You'll receive new applications, C 44 issues for only $49.97 Save 62%! 


A Add $22 per year for postage outside USA, US currency only. 
1524 or call Toll-Free 1-800-525-0643 (in Please allow up to 60 days for delivery of first issue. Basic annual subscription 


Colorado 1-303-447-9330) now! | price is $39.97. 422k 
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| 
| 
| 
power tip: s and special rep orts designed to | Savings based on annual single-copy price of $64.90. 
add more power and flexibility to your | 
IBM/MS DOS-standard system. | Mesatrs.s 
And you'll network with other users | irs: : please print full name 
and discover routines and techniques that | Company 
can save you time and money. | 
Subscribe to PC Magazine today! | Address, 
Send the coupon to: PC Magazine (ees ; 
PO. Box 51524 - Boulder, Colorado 80322- | City—_———______State______Zip 
I 
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shell must be capable of processing user 
commands and loading other application 
programs. COMMAND has the ability to 
process a number of intemal commands, 
such as DIR and CLS. It can also load and 
execute other programs or be run asa pro- 
gram itself. 

The routine that processes the CON- 
FIG.SYS file allows you to specify the top- 
level command processor that DOS will 
use. By including in your CONFIG.SYS 


| file the statement 





SHELL=(d:) [path]filename|[ .ext] 


you can cause any executable program to 
be loaded as the top-level shell. (Chances 





are, you've seen the SHELL statement | 
with some other options, but these are | 


really arguments to COMMAND, and not 
part of the SHELL syntax.) Before you 
Start reconfiguring your system disks, 
however, note that COMMAND ..COM is a 
lot smarter than it lets on. Even renamed, 
it still knows that it's called COMMAND, 
and will insist on finding itself under that 
name. Attempts to cajole DOS versions 
prior to 3.2 to load COMMAND.COM 
from other than the boot device will also 
fail, as COMMAND checks for the reload- 
able copy on the boot device. 

But should you desire, you can, for ex- 
ample, specify DEBUG.COM as your 
shell. 

If you choose to experiment with alter- 
nate shells, be careful. Because a bad 
CONFIG.SYS file can keep your computer 
from finishing a boot, always keep a boot- 
able diskette handy. Bear in mind also that 
most programs aren't written to be shells, 
and if you exit them, you'll find yourself 
with a hung computer. 


USING COMMAND.COM I noted pre- 
viously that the SHELL statement takes 
only one argument: the name of the pro- 
gram to load, along with an optional drive 
Specifier and path. But when COMMAND 
is used as the shell, it offers several other 
options, depending on the DOS version 
used. Figure | below shows the full syntax 





when you're using COMMAND as the 
Shell. The IC, /P, and /D options have been 
available under all versions of DOS since 
2.0. The iF and /E options were intro- 
duced in Version 3.1. 

The first argument to SHELL is a file 
specification that indicates where the ini- 
tial copy of COMMAND.COM can be 
found, Note that this can be any valid path 
on any valid device that exists and contains 


a copy of COMMAND.COM at the time | 


the SHELL statement is executed. It is pos- 
sible, for example, to create a device driv- 
er that would make a ROM appear as a 
read-only disk drive and specify that de- 
vice as the source for COMMAND.COM. 
As long as the DEVICE is initialized before 
the SHELL statement is executed, and 
COMMAND.COM can be found on the 
device, everything will be fine. The initial 
device may also be a network drive if DOS 
can recognize the network as active before 
the SHELL statement is processed. 

The second drive and path is an option- 
al argument to COMMAND that specifies 


where it should look when it needs to re- | 


load itself. The need to reload has nothing 
to do with the operation of the SHELL 
statement. COMMAND was designed to 
split itself into a resident and a transient 
portion in order to leave more memory 
Jree for execution of applications. Large 
programs may overwrite the transient por- 
tion, located in high memory, causing 
COMMAND 10 attempt to reload that por- 
tion when it regains control. If COM- 
MAND.COM cannot be found, the mes- 
sage ‘‘Insert disk with COMMAND.COM 
in drive x:"' will appear, where x: is the 
drive specified in the second argument, If 
this argument is not specified, then it de- 
faults to the location of the original COM- 
MAND. Again, the only restrictions are 
that the device must exist and that a copy of 
COMMAND.COM must be on it when the 
SHELL statement is processed. Unfortu- 
nately, this precludes specifying a RAM- 
disk. 

The drive and path from this argument 


| are fed into the environment in the form of 


SHELL=[d:][path]COMMAND[.COM) [d:][path) [/c|/P[/D]][/E:n)[/F] 


Figure 1: The full syntax for the SHELL statement, when the default shell COMMAND is used, is 
shown above. Explanations and restrictions of the arguments are given in the text. 
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Use it or 
lose it! 


Use 
DataSaver 


standby uninterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 


* Constant AC line protection 
egainst power disturbances 
and interruptions. 

* Bullt-in splke/trensient 
suppression and EMi nolse 
filtering. 

* Powerful sizes to protect any 
system from the eerllest Apples 
to the letest PS/2’s. 
International modeis, aiso. 


For more Information, cali: 
TOLL-FREE 800/332-3440. 

in California, cell 805/541-4160. 

Or write to us at the eddress below. 
GSA No. GS 00K-87-AGS5393 PS01 
Dealer/VAR inquiries invited 


3440 Roberto Court 
San Luia Obispo, CA 93401 
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1GREAT SOFTWARE | 


MODEST PRICES | 
$6 per disk 


UTILITIES 
is} R606, oe Menu: Creata your own easy access 
o 


9273, Best Utilties: Collected from our best a 
tes, such ss backscroll whereis, etc. 
| #478 Hard Disk Helpers tit 

i fog perk Disk: Handy tools. lor fle, floppy and 


c mean Hard Disk Menu: DOS shell creates upto 10 


_, Page men 
C aaa Protect Unprotect: Copy ‘certan “copy- 
protected di 
COMPUTER EDUCATION 
C #105 PC-Protessor: Learn beginning BASIC 
oO ah #578 C Tutor. Comprenen eye Cae 
isngua 
C #010 asm: Learn Assembly 
© 8417 A.D.A. Prolog: Learn 5 Sth ‘generation lan- 
1 ~ guage 
GRAPHICS 
(Require CGA or EGA) 
© #701, #702, #703, #704 DANCAD 30: Advanced 


g $8 88 8 


a 8 8 


“92 


8 


computer aided design in three dimensions and 
1 arumaton $24 
ie ee #345 PC: Key Draw: Graphics and presen. $i2 
I c W782 ony 3D Drawing ‘Wire frame modeling 
design (CGA) 
CO 8828 Edraw: Oraw Schematics, flowcharts, pnnted 
| orcuts 


FINANCIAL 
] C 8575 PC. Stock: Track and evaluate stock trends 
| {req color) coma 

C #237 PC-Genersl Ledger Written by 8 financis! 
| manager 

i COMMUNICATIONS 


$ $ 


C #310 Q@-Modem: A tavonte, lets your computer 
talk via phone 
© #499 Procomm: “Extremely versatile telecom- 
munications 

DESK ORGANIZERS 

O#405 PC-Deskteam: Memory resident alarm 

clock, calculator, calendar isler and more! . 

0 #728, #729 : Better than Sidekick! 

HR TEE inser ee teeth res. . $12 


1 
I DATABASE MANAGEMENT 
oa re: we Wampum: Comparable to dBase Il (re 


ef 


8 


% 
i) 


J a ts oS Sie Neat database for keeping wack 


& 


ie busturse MANAGEMENT 
C9687 #688, #689 Sales leads tracking 
| seer tie sireroe reports majling labels, elec- 
| oea 1 Purchase ‘Order System: Enter and pant 
POs, vendors $6 


WORD PROCESSING 
a aed scene Uke Thinktank — soranee 


| oO F388 Form Ltrs’ God voney obsess 
ter lormats . 


| SPREADSHEETS 

O #304 Lotus Work Sheets Peete 
I a ee Inetecatc: Full featured and memory resi- 
I CD NEW 3%" format available at $1 per disk. 
| Please send information on CD-ROM 

(1 YEAR PC-SIG MEMBERSHIP $ 2000 


$$ 


($36 Foregn! (inckdes drectory Dmoninty maganne and more } 


SPECIAL OFFER 
Any 5 Disks plus 1-Year Membership 
Only $39 Anctude $4 shipping & handling) 








I 
] 
i 
i 
i 
J 
i 
J) conwion from satsted users Please add $4 postage | 
handling per order ($14 foregn) — i 
| state sales tax 686 9 
| Total Enctosed S_____ by ) Check (] VISA [1] MC 1 
Card .No, a eS Nr 
i Exp date_______ Signature. I 
Name | 
| eh 

ye Slate Zip: ! 
| Dealer Inquiries Invited ! 
De To order, me: oie: Cg 6717 ] 
tn CA 800-222-2996 | 
For pa questions or focal I 
orders: (408) 730-9291 I 
16300 East Duane Avenue Sunnyvale, CA 94086 J 
0 ae ee ee a ae SG 
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the COMSPEC parameter, which COM- 
MAND uses to find itself, and which many 
other programs use to find the shell. To ex- 
amine the COMSPEC variable after boot- 
ing, enter SET, with no arguments, at the 
command line. If you cannot set this vari- 
able to your liking in the SHELL state- 
ment, you can always set it in your AU- 
TOEXEC.BAT. 

The switches accepted by COMMAND 

.COM vary according to the DOS version, 
sowe’ ll discuss the common ones first. The 
/C (Command) switch is documented, It 
tells the newly loaded COMMAND to per- 
form the internal command named or to 
load and execute the program that follows 
on the line. When the command or pro- 
gram is finished, COMMAND itself will 
terminate and return control to the calling 
program. 

With a linle thought, you can see why 
this is the one option that should not be 
used in the SHELL statement. The part of 
DOS that processes the CONFIG. SYS file 
loads COMMAND and passes control to 
it, But because you used /C, COMMAND 
will automatically terminate and return 
control. The problem is, DOS doesn't 
want it and doesn't know what to do with 
it. The result is an immediate need for a 
cold boot. 

The /P (permanent) switch tells COM- 
MAND that it should make itself perma- 
nent. The effect of this is to set some inter- 
nol flags that make this first version of 
COMMAND behave somewhat different- 
ly. First, a flag is set that tells this copy to 
ignore the EXIT command (that would 
hang the machine). It also sets a flag that 
tells COMMAND 1o find, load, and pro- 
cess the AUTOEXEC.BAT file. If, some- 
time during your normal DOS session, you 
execute a second COMMAND and use the 
IP switch, it will become permanent and 
reload AUTOEXEC. Needless to say, this 
will waste memory, will gain you nothing, 
and should be avoided. 

The {D (Don't execute AUTOEXEC) 
switch, when used in combination with the 
/P switch, disables the automatic execu- 
tion of the AUTOEXEC.BAT file. 

The (F (Fail) switch first appeared in 
Version 3.1 and appears to be a poorly 
written patch to the original 3.0 code. 
When specified, it causes the critical error 
handling code in COMMAND to automat- 


i 
ically fail any error. The ‘‘Abort, Retry, 
Ignore’ message is still displayed, along 
with the system! s reply, but the user is not 
required to enter anything. 

This option might initially seem use- 
less, but I can think of a few situations 
where it would come in handy. If you are 
operating your PC from a remote system, 
or automatically, via batch file, and you 
accidently cause a critical error, this op- 
tion will allow the PC to continue to func- 
tion without the need for an operator at the 
keyboard. 

The /E (Environment) switch arrived in 
Version 3.1, as well. Like the IF switch, it 
appears to be a hasty patch to the 3.0 
code. It is undocumented and unsupport- 
ed, but it does work consistently. For Ver- 
sion 3.1 only, the syntax is /E:nn where nn 
stands for the number of 16-byte para- 
graphs of memory to be allocated for the 
size of the environment. The valid range is 
from 10 to 62 paragraphs, inclusive. The 
default is 10 paragraphs, or 160 bytes. 
This switch is valid for only the first COM- 
MAND that is processed. Subsequent 
loads will ignore it, 

In Versions 3.2 and later, the /E switch 
routine was rewritten and the syntax was 
changed. The argument is now specified in 
bytes and has a valid range of 160 to 
32768 (32K). The default environment size 
is, again, 160 bytes. Unlike previous ver- 
sions, the IE switch is now also allowed 
with secondary processors. 





EVERYTHING OLD IS NEW AGAIN 
Now that all the secrets of the SHELL 
Statement have been revealed, two 
thoughts should spring to mind. The first is 
that if you’ re still using an older version of 
DOS you're past due for an upgrade. The 
second is, why hasn't anyone written a re- 
placement shell for DOS? 


ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 
We’re sorry, but we cannot answer ques- 
tions personally. Pty 
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> ACCOUNTING SOFTWARE 





You’LL NEVER OUTGROW 


Business managers now are projecting 
their accqunting software needs well 
into the future. That’s smart. The soft- 
ware you choose must meet the de- 
mands of your evolving business and 
provide management information to 
help fuel growth. 


F, 77.) In the words of PC Magazine, 
Macola Accounting Software “is 
at the top of its class... flex- 
ible, powerful system that is 

well suited to many different businesses:’ 


13 Integrated Modules 
Accounting General Ledger—Accounts 
Receivable— Accounts Payable—Pay- 
roll—Assets/Depreciation 
Distribution Inventory Management 
—Customer Order Processing—Pur- 
chase Order and Receiving 

*Call for availability. IBM, PS/2, OS/2 are registered 
trademarks of IBM. Micro Focus is a registered 
trademark of Micro Focus Corp. PC Magazine is 


a publication of Ziff Davis Communications Co. 
Macola is a registered trademark of Macola, Inc. 


Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling—Shop 
Floor Control*—Job Costing* 


Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing and data base 
programs. 

Proven Network Compatibility. 
Macola Software reflects 15 years of 
maturity in mini and micro LAN envi- 
ronments. No other software can say 
the same. So when your business is 
ready to add more workstations, your 
software is ready as well. With no 
limitations. 

Speed and Data Integrity. Macola 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available.) IBM 
has licensed Micro Focus COBOL as its 
SAA standard for the new PS/2 and 0S/2. 
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Comprehensive Support. PC 
Magazine also determined “‘Macola's 
technical support, documentation and 
customization assistance meet the 
high standards set by the software.’ 


Running Is Believing. Your choice 
of Macola Software Is a one-time solu- 
tion for the life of your business. For 
detailed information, ‘‘live’ demonstra- 
tion modules and an authorized reseller 
in your area, call today: 


1-800-468-0834 (USA) 
1-800-468-0833 (Ohio) 


pM /a/c/o//a 


S  O@r T We A ROE 
PO. Box 485 

Marion, OH 43302 

(614) 382-5999 


Powerful accounting for 
successful companies. 


‘Tall Tan 
And Terrific. 


And ready for the job. 

Your new ARC 386s “Skyscraper” 
computer is ready to go to work. As 
a personal workstation. Asa high per- 
formance fileserver. At the heart of 


. amulti-user network. 
Ee ‘ — Not only does the Skyscra- 
= 







per deliver the powerhouse 
speedof the next generation 
386 processor, it offers 
you 2 megabytes of 80 
nanosecond RAM to 


pow ‘ll 
oul appreciat 
the the memory f for "Osi 
operations. And it is 
upgradeable to 8 megabytes by 
simply replacing the modules. 

You won't need to worry about 
drive compatibility, either. The 

Skyscraper comes wi rbotha3.5”and 

a 5.25” floppy drive as standard 
equipment. 

And its oversized power supply 
will feed even the largest hard Rive 
or optical storage device. 


es compatibility 

We guarantee compatibility with 
all IBM MS-DOS andOS/2 compati- 
ble applications software. And all 
IBM compatible third party memory, 
communications, and graphics 
boards*. Additionally, two Intel bus 
slots guarantee future compatibility 
with any 32 bit add-ons you find you 
need. Not even Compaq or AST can 
offer you that. 


| just be compatible with AT bus and run at 
BMH. ea est 32 bie memory must be 80ns or higher, 
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Strong local support 

Our complete line of ARC pro- 
ducts is backed by a full network of 
ARC Authorized Resellers. Experts 
with specialized skills and the most 
comprehensive knowledge in the 


industry. 


Introducing ARCLan 
ARCLan is the easiest to install, 
easiest to operate local area network 
you can purchase. It works together 
with your existing investment — hard 
drives, workstations and any other 
MS-DOS compatible equipment you 
own. Youcan access up to 3 different 
printers simultaneously. ARCLan 
offers you truedistributed computing 
and file level DOS compatibility. 








We re read Now. 


For more information on the 


ARC 386s “Skyscraper” or any of 


our other fine products call us at: 
1-800-346-3272 

Tall and Tan isn't hard to do. But 
Terrific — that's ARC. 


Are you an interested reseller? 
Call us at 1-800-346-3272. 


IBM, Compay, AST, Intel, MS-DOS, OS/2, evel and AT 
are trademarks of thetr respective companies. 


American 
Researoh 
Corporation 


@ FRANK J. DERFLER, JR. 
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Increasing the transfer rate between the network and server; a program to move data from the 
IBM System/36 to Lotus 1-2-3 on a PC; choosing a DOS version for your LAN. 


CODENOLL FIBER LAN SPEED 
In your recent review of fiber LANs 
(‘Making Connections: The Who, Why, 
and How of Fiber-optic LANs,’’ PC Mag- 
azine, January 12, 1988), you report that 
Codenoll’s Codenet fiber LAN had a slow- 
er transfer rate between the network and 
the server than a network using 3Com’s 
cards and coaxial cable. If, as you state, 
the Codenoll cards are electronically the 
same as the 3Com cards, what causes the 
difference and is it enough to worry about? 
Bob Dreher 
Denver, Colorado 


The difference between the transfer times 
reported for the Codenoll and 3Com sys- 
tems comes from the use of the 3Com Eth- 
erLink Plus card in the network server, not 
from the network media. The EtherLink 


| Plus card has its own on-board processor 


and message buffers. 1t does a better job of 
moving data between the network and the 


| server. 


The cards we received from Codenoll 
were its version of the less-capable 3Com 
Model 3C501 cards. We used one of these 
Codenoll cards in the server, and the over- 
all performance suffered. We could have 
added an outboard Codenoll fiber modem 
to.an EtherLink Plus card and gotten faster 
performance with fiber advantages, but 
typically we don't mix and match products 
Jrom different manufacturers except to test 
compatibility. 

Our LAN benchmark tests load net- 
works very heavily. I’m sure you wouldn’ t 
notice the difference between Ethernet co- 
axial and fiber performance in typical in- 








stallations, but if you want equal perfor- 
mance, put a smarter card on the server. 


SYSTEM/36 DATA TRANSFERS 
In response to Vivek Chanmugan of Aus- 
tin, Texas (December 22, 1987), there is 
an easy way to transfer data from the IBM 
System/36 to Lotus 1-2-3 on a PC. If the 
program you are operating on the Sys- 
tem/36 can print your data to the screen or 
to the System/36 print queue, the $225 On- 
Demand program, from Brainwave Com- 
puter Products (tel.: (714) 969-1327), can 
help. This program runs on the PC and 
captures data from the System/36 terminal 
screen to a .PRN file, which can then be 
imported to /-2-3 or just about any spread- 
sheet or database program. It is not neces- 
sary to purchase a file transfer program for 
the System/36. 

I use the program on an IBM PC AT 
with an IBM 5250 Emulation Adapter to 
gather monthly accounting data for use in 





= DOS 3.1 brings in the 
record- and file-locking 
calls that applications 
need to allow multiple, 
simultaneous access to the 
same data files. 
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budgeting and financial analysis without 
the help of data processing personnel or 
programmers. Brainwave has different 
versions of OnDemand that work with oth- 
er $250 terminal emulators, as well as 
3270 versions. 

Matt Claflin, C.P.A. 

Medford, Oregon 


DOS VERSIONS ON ALAN 

We recently started installing hardware 
and software for a 3Com network. One of 
the problems | have come across is memo- 
ry consumption on the workstations. 
3Com networking software will not run 
under any version of DOS prior to 3.1. 
When I called Microsoft, asking for infor- 
mation on the different DOS versions, the 
company said I should go buy a book. I 
need to assess the merits/penalties of using 
different DOS versions, and I need to tell 
users who are using DOS 2.1 what will 
change after I upgrade their machines. Can 


, you help? 


Peter Norloff 
Fairfax, Virginia 


| Mr. Norloff, you have to move everybody 


over to DOS, Version 3.1 (or 3.3), for 


| three good reasons, but none of these rea- 
| sons will be highly visible to your users. 


Most important, DOS 3.1 brings in the 
record- and file-locking calls that applica- 
tions need to allow multiple, simultaneous 
access to the same data files. If you want to 
share files, you need this capability in ev- 
ery workstation. Second, Version 3.1 in- 
cludes network path recognition in the 
form of \\Server!\accounts\ payables. 








@ CONNECTIVITY CLINIC 


This allows the use of application files, 
even on complex networks. Finally, it 
gives you the ability to address more than 
six drives. 

Whatever version of DOS you select, we 


PRODUCTIVITY 


Strongly recommend that you put the same 
version on every networked station. If us- 
ers swap versions of COMMAND.COM, 
you invite those frustrating ‘Incorrect 
DOS Version’’ error messages. 


Write Better 


Turbo 4.0 Programs... 
Or Your Money Back 


You'll write better Turbo Pascal 4.0 programs easier and faster 
using the powerful analytical tools of Turbo Analyst 4.0. 
You get ¢ Pascal Formatter * Cross Referencer * Program 
Indexer * Program Lister * Execution Profiler, 
and more. Includes complete source code. 

Turbo Analyst 4.0 is the successor to the 


acclaimed TurboPower Utilities: 


“Ifyou own Turbo Pascal you should own the Turbo 
Power Programmers Utilities, that’s all there is to it.” 


Bruce Webster, BYTE Magazine, Feb. 1986 


Turbo Analyst 4.0 is only $75. 


A,Library of Essential Routines 
Turbo Professional 4.0 is a library of more than 400 state-of-the-art 
routines optimized for Turbo Pascal 4.0. It includes complete 


3 source code, comprehensive documentation, and demo 
, programs that are powerful and useful. Includes 
. Zz TSR management * Menu, window, and data 
entry routines * BCD « Large arrays, and more. 


Turbo Professional 4.0 is only $99. 
Call toll-free for credit card orders. 


1-800-538-8157 ext. 830 (1-800-672-3470 ext. 830 in CA) 
Satisfaction guaranteed or your money back within 30 days. 


‘Turbo Pascal 4.0 is required. 

Owners of TurtoPower Utilities w/o 
source may upgrade for $40, w/source, 
$25. Include your serial number For 
other information call 408-438-8608. 
Stupping & taxes prepaid n US & 
Canada. Elsewhere add $12 per item. 


@ Overlay Manager 4.0—Use over. 
lays and chan in Turbo 4.0, only $45. 
Cail for upgrade information. 


cUR36 
TurboPower Software 


P.O. Box 66747 
Scotts Valley, CA 95066-0747 





CIRCLE 389 ON READER SERVICE CARD 


MULTIUSER VERSUS LAN 
The speed, power, and relatively low cost 
of 80386-based PCs make them excellent 
LAN servers or multiuser hosts. I would 
like to see PC Magazine compare LANs | 
based on 80386 servers against PC-MOS 
or UNIX/Xenix-based 80386 multiuser | 
systems. Let’s see what the comparison 
shows on cost, system performance, and 
other criteria. I am particularly interested 
in the small-office environment with eight 
to ten stations. 

Jim Trudeau 

Chico, California 


J agree with you that we should extend our 
evaluations to multiuser systems, but since 
I don't have the objective data to answer 
your question at this time, let me tell you 
what I think is pretty clear when compar- 
ing LANs against multiuser systems. 

As far as cost goes, if you must go out 
and buy new PCs for every LAN worksta- 
tion and if you're going to buy an 80386- 
based server anyway (your specification), 
the multiuser system is considerably less 
expensive than installing a new LAN. Tele- 
Video and Link Technologies are two of 
many companies making very nice-looking 
terminals with PC graphics and key- 
boards. The retail prices for these termi- 
nals are in the $500 range. 

Looking at performance, when I asked 
people at Alcatel (which used to be ITT) 
and at Intel about the terminal-carrying 
capability of their 80386/Xenix-based sys- 
tems, they stressed the importance of 
knowing the specific work done on the sys- 
tem. Applications that are disk-intensive, 
such as database sorting and compiling 
large programs, tie up a multiuser ma- 
chine just as they do a LAN file server. 
They said that in ideal circumstances these 
systems can support up to 32 simultaneous 
users. I would say the same thing about a 
386-based LAN server. 

According to PC Labs director John 
Dickinson: “in a multiuser system (goes 
the theory, and much of the practice), sel- 
dom do several users make heavy CPU or 
mainline I/O demands at the same time. If 
they happen to do that, the time-sharing 
monitor allows them minimal slices of time 
in which to share the scarce CPU and I/O 
resource fairly, giving the perception of 
equal performance.” 
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Travel 
Companions. 


The WorldPort 2400™ and the WorldPort internal battery, drawing no power from your —_ Call us today for more information about 
1200™ modems are the perfect travel laptop. Cutting edge technology brings you ‘the WorldPort line of modems, or the name 
companions for your portable computer. features such as Bell and CCITT standards, of your nearest dealer, at 800-541-0345. 
They work virtually anywhere inthe world, direct connect and acoustic interface (300 (In New York, 516-261-0423.) 
including hotel rooms and phone booths, and 1200 bps), tiny size and a tiny price. The 
allowing you to connect in a few million WorldPort 1200™ can be easily upgraded to 
more locations than other modems. 2400 bps and both the we al 
With features superior to internal units, and the upgrade come with Carbon Copy =, 
the WorldPort line of modems is the smart  PLUS™ communications software. . 
choice for all your communication needs. Find out more about the travel companions =. H TELEX: 6502848020 
WorldPort modems operate from their own that won't tie down your portable computer, =o "ws aH FAX: (516) 754-3491 

WorldPort 1200 and WorldPort 2400 are trademarks of Touchbase Systems, Inc., Carbon Copy PLUS js a trademark of Meridian Technology inc 

CIRCLE 231 ON READER SERVICE CARD 


A GOOD STORY 
IS WORTH REPEATING... 


Especially if it’s about your product! 


Touchbase Systems, Inc. 
Pt 160 Laurel Avenue 
H Northport, NY 11768 
f (516) 261-0423 





Why let your story remain hidden in a back issue of one your story to new customers, retailers, jobbers and 
of the world’s leading computer magazines? distributors. 


Let us take your articie to its highest ievel of To find out how you can have your article or review 
marketing potential with a reprint! This is we" elegantly reprinted **on 80 Ib. paper stock, in 
one of the most valuable marketing 7 ’ 4-color, 2-color or 1-color, call 
tools you have on hand because: a ere Soo Jennifer Locke 
os os —Reprints Manager, 
sa iene ac ‘ Ziif-Davis Publishing Company, 
coverage of your pro- 4 " | One Park Avenue, 
duct by America’s lead- AACA © : a 
ingicohivuter Nig New York, NY 10016, 
rtd! . OS ine 212-503-5447. 
© It clearly discusses % > wi aes **Minimum quantity 500 
your products features a SN MAGATINE. CALLS DME-S reprints. 


re ‘ MPROMISE 
i one 4 ENT CF 
and capabilities! , oe Mtge AN ESCELLET cy an VALLE 


® It is one of the most m! —. oe \| 
effective ways of telling | & ¥ 
S 7 - ¥ 
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Haven’t You 


Heard the News? 


You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 


To find out how you can have your article 
or review reprinted, contact Jennifer Locke— 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 


*Minimum quantity 500 reprints. 














PRODUCTIVITY 
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There is also a corporate-culture issue 
to be addressed. People used to command- 
ing their own PCs often resist multiuser so- 
lutions. LANs get around the fears of those 
who always want to be free to hit Cirl-Alt- 
Del. 

One other recommendation: if you want 
all of the benefits of PC operation, small 
desktop terminals, and many of the other 
benefits of multiuser computing, consider 
clustered-CPU systems. These systems put 





a People used to 
commanding their own 
PCs resist multiuser 
solutions. LANs get 
around the fears of those 
who want to be free to hit 
Ctrl-Alt-Del. 


a special card, containing one or more 
CPUs plus RAM plus video, into a serv- 
er—typically running Novell's NetWare. 
Each user has dedicated processing power 
and a small terminal. Companies such as 
Alloy, Advanced Digital, and InterConti- 
nental Microsystems make excellent clus- 
tered-CPU systems. The performances of 
these systems exceed that of 8-bit PC- 
based workstations on a traditional LAN 
under the same conditions. 


NETWORK YOUR QUESTIONS 
Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we'll gladly an- 
swer any questions you have, at no charge. 
We're sorry, but we’re unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’s box named CON- 
NECTIVITY CLINIC). PC 


PC MAGAZINE @ APRIL26,1988 
318 








PC Magazines Direct Marketing 
Connection iaservices 


For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year. 


You buy direct because it’s con- 
venient, because you know 
exactly what you want and 
don’t need any 
hand-holding. 














* NEC MULTISPEED x 


MultiSpeed EL... .. ccc ccc r ees cccccccccs 1469 
* NEW MultiSpeed HD with 20MB.. 


SYMPHONY 3.5”/With Any Laptop....... 349/300 


METRO 3.5”/With Any Laptop ........ 


SYSTEMS 


NEC MultiSpeed EL 
MuttiSpeed HD w/20 MB 
1200/2400 Int Modem . 
NEC Carrying Case 

With Laptop . fe 
Extre Nicad Ganery ae 
With Laptop 

TOSHIBA T1000... «. 
T1200 wicarry case . 
73120 w/carry case 
Toshiba 3200 

Toshiba 6100 ... 

Ext 6.25" Floppy . 

With any Laptop . 

1200 Bd Int Modem 

With Laptop. 4 
Toshiba Floppy Link 
With Laptop 

T3100 Numeric Keyped 


Brooklyn Bridge/with Laptop 99/80 
Laplink Pius/with Laptop 109/90 


PLUS HARD CARD 

Single Slot 20/40 MB $09/7198 
FUJITSU / TEAC 90 day warranty 
360k/1.2 MB 8 - 99/129 
Grey Face Plete - Add 5 
SEAGATE: For PC/XT HALF HT 

# PRO PACK 20/30 MB 279/299 = 
Fully Pretasted, PRO PACK inctudes 
controlier, cables, detailed & Illustrated 
100 page menuai and format/ utility sw. 
One year werranty. 

PC/XT Ming Kit & Filler Piete - 10 
a For AT w/partttioning software « 
w= 40 MS Haif Ht 40 me .... 429 « 
* 40 MS Helf H1 29 ms .... 499 ¥ 
AT Mounting Kit... ... Se 10) 


64K RAM 120 ns Set of 8 
256K RAM 120 ns Set of 9 
8067-3 PC/XT 6 Mhz 
8067-2 PC/XT 9 Mhz .... . 
00287-6 AT 6 Mhz. 

00287-6 AT 8 Mhz 

60287-10 AT 10 Mhz . 
80367-19 for 386 Machines 
80387-20 for 386 Machines 


* SEAGATE PRO PACK 20/30 MB 


* PREPAIO SY CHECK ONLY * 


NEC P2200 Par w/Cabie. 
NEC P-660 Par w/Cabie 
NEC Multispeed EL w/Case . 
NEC Multispeed HD w/Case 


Mintecribe 20MB w/Controlier § 245 


of $20 per order. Air shipments add 10% (Min 
$50). For Printers & Monitors 30% (Min $150) 
Some Items may be more Credit card orders. 
add 5% to amount owed 

FAX: 714-091-2964 


-. 69/49 


ALPS PRINTERS 

« ALQ 200 Color, Narrow 

18 pin, 200/100 cps. 

24 pin, 240/120 cps. . 

* ALQ 300 Color, Wide 

18 pin, 200/100 cps 

24 pin, 240/120 cos... 

Tractor ALQ 200/300. .. 

Ribbon ALO Black/Color. . 

® P2100 18 pin, 400/200 cpe, Wide 
Ser & Par w/Tractor . - 1125 
* P2400 Color, Wide w/Tractor 
19 pin, 250/125 cps dt 7 

24 pin, 360/180 cps -. 975 
+ DICONIX InkJet Paraliel « 
150 w/3' pareliel cable 

With any Laptop 

300 w/3' parallei cable 

With any Laptop 

® NEC P2200 - Pe: 

* P-6 Par..... 


a 
= 
o 


888 


Uni-Di Trector for P2/P6. .. 
Bi-Di Tractor for P2/P6 ... 
Uni-Di Trector for P3/P7 

Bi-Di Tractor for P3/P7 .. . 

Cut Sheet Feeder for P220 . 
Cut Sheet Feeder for P2/P6 . 
Cut, Sheet Feeder for P3/P7 . 

OKIDATA 193 PLUS (BM . 

TOSHIBA 321 St. ....... 

341 BL nc eevee 

391 SX.......... 

391 Color Model I. 1 
Cyt sheet feeder for 321 si. .. 279 
KENSINGTON Printer Stand . ei 
* With Printer. ...... Ff 


ARCHIVE: OIC 40, Uses DC2000 

w® 40 MS Internal XT/AT... 329 & 
* 40 MB Externat XT/AT .. 439 « 
MOUNTAIN: OIC 40, Uses OC2000 

w 40 MS Internal XT/AT... 379 & 
* 40 MB Extarnel XT/AT :. 469 & 
EVEREX 60MB w/QIC 02 controller 
w= Usea CT600: Int/Ext 629/729 x 
Uses DCS6OO: Int/Ext .. 640/949 
OC 2000 Single /Sox of 5 25/110 
CT 600/DC 600 One/Five . 30/135 


x TOSHIBA x 


T1200 ........ 2199 * 1T3100/20 ........ 2008 
- 3699 *« T5100 ..... 


* FAX MACHINES x 


BELL Faxline - 1 yr warranty ..........0.... 1299 


* LOGITECH AutoSync ... 
With Logitech EGA & Mouse. 
With Genoa HiRes + 

With Paradise VGA Piua 
With Vega VGA 


MITSUBISHI 1410 EGA 
* AUM 1371 Diamond Scan 490 
With Genoa HiRes+ .. . 
With Peredise VGA Plus 
With Vega VGA... 
Diamond Scan Tilt & Swivel 20 » 
w® NEC MultiSync 11-1402... 808 « 
With ATI VIP: as 

With Genoa HiRea+ . 

With Vega Deluxe . 

With Vega VGA. 4 

* NEC MultiSync Pius... + 099 w 
With Genoa HiRse+ 

With Paredise VGA Plua 

With Vega VGA . 

* SONY 1311CA-13” Trinitron Color x 
* Remote TV & AGS Monitor 469 x 
Sony 1311 to IBM Cable 

* SONY Multiecan 1302 . 

With Genoa HiAse+ .  ...... 

With Peradise VGA Piua 

With Vega VGA 


, sass! 


al 


Sony 1302 to MAC II Cable . 

*% TAXAN 770 Multi Vision piue 499 
With 657 Gold Card 

With 570 Advence EGA 


ZENITH ZCM 1490 Flat Screen . 
With Vega VGA... 
With Zenith 2-449. 


AMT 2400 int w/sw eee 
EVEREX 1200 Int w/BitCom.. .. 05 
2400 w BCom int/Ext . 185/199 
HAYES 1200B/1200 Ext. . 239/299 
For BmertCom Il Add .. ? 
NOVATION Parrot 1200 Ext. 
PROMETHEUS 2400G Exi 
TOUCHBASE SYSTEMS 

World Port 1200/2400 Ext, . 149/299 
With any Laptop . 140/280 
ZOOM HC 2400 Int w/SW..... 149 


* FREE DELIVERY x 


*% PREPAID ORDERS IN CONTINENTAL USA ONLY * 


Simply meii the check for the exect emount (CA edd 6%) ea ahown here with your 
order. We will ship your order UPS Ground, FREE of eny other cherges. It Is thet 
simple (credit card orders era not considered prepaid). Bank check orders ahipped 
immedietely. Personal/Co. checks deley shipment 2/3 weeks. 


HAYES 1200B/1200 Ext. 215/275 
TOSHIBA 3100/20 w/LOTUS 

Symphany and Metro . 3149 
SONY 1311 w/Cable 469 
PLUS HARD CARD 20/40 MB 499/699 


For Details, See Under DRIVES 


x SUPER SPECIALS x 


MICROSOFT MOUSE Bua or Ser 

* with Paint Brush & Show Partner « 
Version 6 or higher . - 99 
TOBHIBA 321SL w/Par Cable 485 
TOSHIBA 341SL w/Par Cable . 655 


POLICY: Min_ order $100 for COD /Orecit Carcs. Prepaid orders Min. $50. Prices & avaleblity subject io change 


‘Shipping charges vary (Min. $10}. Prices reflect diecount lor advance 
213 weeks Add 2% (Min. $5) for OOD & Discover, 3% for MC/ Viea and.5% lor Amex & Optima. COD requires | 


payment. Personal /Co. checks delay shipment 


cash or cashier check No showroom or walkin sales. Open soci. PO min, order $1000, call for special prices. All 
‘sales final. Ratused shipments subject fo 3 20% charge (Min. $50). Not responsible for compatibility. 
* PICKUP HOURS: Mon-Fri: 3 te 5 pm. PLEASE CALL FIRST FOR WORKORDER #. + 


*COD * DISCOVER « MC # VISA w AMEX « OPTIMA «x 
2% 3% & '% 





12605 HOOVER STREET, GARDEN GROVE, CA 92641 


ATI EGA Wonder Enhanced .... 
With Multi Scan Monitor .... 

ATI VIP /with Monitor 

BOCA EGA/with Monitor... 169/130 
GENOA Super EGA HiRes + 220 


.. 180 
LOGITECH EGA Card & Mouse . 249 
With Multi Scan Monitor. . .. 200 
PARADISE Auto Switch 460 ..... 199 
With Multi Scan Monitor... .. 1650 
Paredise VGA Plue....... .. 300 
With Multi Scan Monitor. -.. 260 
Paredise VGA Professional... . 449 
With Multi Scan Monitor... .. 400 
TAXAN 567 Gold Card . . 199 
With Mult] Scan Monitor... . . 180 
Taxan 670 Advance EGA , 199 
With Multl Scan Monitor. 
VIDEO-7 Vega Deluxe 
With Multl Scan Monitor. 
Vega VGA/with Monitor 
ZENITH 2-449 & 
With Multl Scan Monitor. 
Gem Graph . 
With any Display Card 


KEYBOARD/MOUSE 


KEYTRONIC 101 Keys for IBM PC, XT, 
AT with Function Keys on top row, 
seperate Cursor Control evens ona 
Numeric Keypad 
LOGITECH: Bus or Ser 
All LogiMice include PLUS software 
w PS/2 Mouse ............ 78 & 
Plublisher Mouse: Ser or Bus... 129 
LogiPaint/LogiCadd . . 26/50 
MICROSOFT MOUSE Bus or Ser 
* With Paint Brueh & Show Partner 
Varsion 6 or Higher 
MOUSE SYSTEMS PC Mouse 

With Designer PopUp Menu « 
* a LIFE TIME WARRANTY « « * 


REPLACEMENT POWER SUPPLIES 
PC XT 150/AT 200 Wetts ... $69/99 
DATASHIELD 

300 Wetts Seckup 

*% 350 Turbo Backup ...... 448 
500/800 Wetts Backup .... 649/649 

* NEW Solid State 3” HI UPS « 

SS 400/700 Watts UPS.. 649/779 
KENSINGTON Masterpiece 99 
Masterpiece Plue ....... 109 # 
* Masterpiece Remote .... 109 * 


279/299 x 


w POST MARKED SY MAY 20, 1968 « 


SHARP FAX FO-300. . 

ZENITH ZCM 1490 Flat Screen with 
Zenith 2-449 or Vega VGA 

BELL Faxiine - 1 yr werranty .. 
OKIDATA 193 Plus w/Cable... 425 


For APO/FPO orders, add special handling 
charge $20 per order. Shipping charges add 
5% (Min. $20). For Printers & Monitors 10% 
(Min. $40) Some itoms may be more. No COD 
orders. Credit Card orders. add 5% to amount 


PLEASE REFER TO AD # PC 827 





ameco 


IBM PC/XT/AT 
Compatible 
Cards 


Graphic Display Cards 
JE1050 Mono Graphics Card w/Printer Port (PC/XT/AT) . . $59.95 


JE1052 Color Graphice Cerd w/Printer Port (PC/XT/AT) . . $49.95 


EGA Card with 256K Video RAM 
JE1055 end Printer Port (PC/XT/AT) ... 


Multi 1/O with Drive Controller 
JE1071 and Mone Graphics (PC/XT) . 2. eo ee ee  $919,95 


Multifunction, 1/O and Expansion Cards 


/O Card with Serial, Geme, Perelle! Printer 
JE1060 Port and Reel Time Clock (PC/XT) » 2202+ ++ $59.95 


JE1061 RS232 Serial Helf Cerd (PC/XT/AT) ... 204+. $29.95 


\/O Cerd with Seriel, Geme and 
JE1065 Parallel Printer Port (AT). 2-2 ceeee. 


Expand to 384K (includee zero-K) Multifunction 
with Seriel, Geme, Parallel Printer Port end 
JE1078 Real Time Clock (PC/XT) 2. cee c cece cee s 979.95 


Floppy and Hard Disk Controller Cards 
JE1040 360K8 Floppy Disk Drive Controller Card (PC/XT) $29.95 


JE1041 20/40MB Hard Disk Controller Card (PC/XT) .. . $79.95 


JE1043 360k/720K/1.2MB Floppy Disk Cont. (PC/XT/AT) $49.95 


360K/720K/1.2MB Floppy/Hard Disk 
JE1045 Controller Cerd (AT) $159.95 


RAM, V20 and Intel Math Coprocessors 
*4164-150 65,536x1 (150ns). $ 
*41256-120 = 262,144x1 (120ne) 
*41256-150 262,144x1 (150ns). 
UPD70108-5 (5MHz) V20 Chip (Repiaces 8088). 
UPD70108-8 (8MHz) V20 Chip (Repleces 8088 or 808: ° 
8087-2 Math Coproc. PC/XT and Compat. (8MHz)... 
80287-10 Math Coproc. AT and Compat. (10MHz). 


eee $149.95 





EVI EO] go(=) am V(-veqt gel il (etsy 


ORDER HOTLINE 
41 Sect 


ALL OTHER INQUIRIES 
415-592-8121 


Paras 


a an (Pictured) 
$T225 20MB Drive only (PC/XT/AT), ! . 
ST225K 20MB8 with Controller (PC/XT)...... . $349:95 $289.95 
30MB Drive only (PC/XT/AT) 

(RLL Controller Needed) 

30MB with Controller (PC/XT/AT). .. . $389:95 $329.95 
40MB Drive only (PC/XT/AT). . $469.95 $439.95 
40MB with Controller Card (PC/XT) ... 6649-96 $499.95 
- - - 6589-95 $539.95 


ST277 (RLL Controller led) $549.95 
ST277K 60MB8 with RLL Controller Card (AT). .. $659.95 


{BM PC/XT/AT Compatible cand bala 


Floppy Disk Drives ma 

JE1020 60x (PC/xT/AN Drive (Blk. Beza $89.95 £ = 

JE1021 360K (PC/XT/AT Drive (Beige Bezel) $89.95 bats 

JE1022_1.20B 1An Drive (ene Gezeh «..$109,95 —— ae + 
IBM PC/XT/AT Compatible Monitors 

12" Amber Monochrome — 

TTL Input, High Resolution 

AMB 


ER... .». $409.95 $99.95 

14” RGB Color—CGA Compatible Amber/Green/ 
Color Switchable, 640x200 Resolution 

Risieiin eeieieinwae » PLEROD 


14" EGA Color—EGA/CGA Compatible, 720x350 
(max) Resolution 


TES154. .............. $399.95 
14" Ultrascan Color — CGA/EGA/PGC/VGA 

Compatible, 800 x 560 (max) Resolution 
4375M $579-95 $549.95 


IBM PC/XT/AT Compatible Keyboards 


* Tactile touch keyswitches 
+ Switch selectable 


SS Seagate 20,30,40 
and 60MB Half Height 


Hard Disk Drives 


ST251AT 
60MB Drive on! 


COT TTILEEE Ty Thee 
between PC/XT or AT Oe WARARA ATA \anslauar 
» Ilumimated Caps Lock, E =i t a vel t ‘ 
Num Lock and Scroll Lock =r! H ! i tru ie Oy , 
indicators ig | t T re ait) 

ee cc esc ese o VEINIS Pictured 


+ Manual included 

JE1015. 

¢ Enhanced keyboard layout ° 12 lunction keys ° Illumineted LED Indicators for 
Num Lock, Caps Lock and Scroll Lock - Separste cursor pad » Switch select- 
abla between PC/XT or AT - Manual Included 


JE1016..... 5 sialslevaietalalsvalelaisii 09-95 





Additional IBM PC/XT/AT Add-Ons Available. 


JAMECO COMPUTER KITS FREEIRC Wate Word | ded! 


Jameco’s 4.77/8MHz Turbo 
IBM PC/XT Compatible Kit 
Part No. Descri 


4164-150 129K RAM {18 Chi 
41256-1850 Ha) 2K RAM (38 Chips) 
ee Flip-Top Case. 


3e ou 
JE1020 


= sero0t 

‘et JE1001 
aK Say , JE1071 

Big” 2178 \ 


ESE SAVE $159.02! Reg. List $758.97 


JE1005 (i8m™ PC/XT Turbo Compatible Kit) 


Jameco’s IBM™ AT Compatible 


Mini-286 6/8/10/12 MHz Kit! 
Part No. Price 


PattiNo, ae Description a erice 
JE1043  360K/720K/1.2MB Floppy Control. .. tte! as 
JE1015 _XT/AT Style Keyboard... 
41256-120 512K RAM (18 Chipa). 
mae Bere, pela a Case. . 


Reg. List $872.80 
SAVE $122.85! 


eevee ees $749.95 


All above computer steaeecriat may also be purchased individually 


US. Funds Onty 
Shipping: Add 5% + $1.50 Insurance 
(May vary according fo weight) 
California Residents: 
Add 6%, 612% or 7% Sales Tax 
FAX 415-592-2503 
4/88 





18M is s registered trademark 





$20.00 Minimum Ord Order ns 


Jimece = 


| ELECTRONICS | 


Prices Subject to ‘te Change 
“DRAM's Subject to Frequent Price 


Send $1.00 Postage for a 
FREE 1988 CATALOG 
Telex: 176043 
©1988 Jameco Electronics 


1355 SHOREWAY ROAD, BELMONT, CA 94002 - FOR ORDERS ONLY 415-592-8097 « ALL OTHER INQUIRIES 415-592-8121 





CIRCLE 346 ON READER SERVICE CARD 








é ane computer parts now gives 
OU OR systems for less than 


YBODY! And wecan 
in YOU! 


TURBO XT~ : ey 
MODEL #5301 # MODEL #53 


soe abe 4.77 5 BMH esemciable 4.77 & BMBE *Seectable 4.77 & B MHz +8 Mrz Process ng Speed* *B MHz Clock Speed: 640K 
Processing Speed « 64K RAM Processing Speed» 640" RAM Processing Speed - 640K RAM RAM Memory on Main Board + 
Memory « Boos One 360K Memory on Main Board + Bios - Memory on Mam Board + Bios + Bros + 16 8 8088-2 CPU: Two 
Floppy Deve « Fioppy Controlier 16 Bi BOBS.2 CPU> One 260K 8088-2 CPU: One 360K 360K Hall Height Floppy Drives + 
w Cable + Eight Expansion Stots + Floppy Driwe « Mult: 1 (w Floppy Floppy Drive «Muit: | O (w Floppy Mutt: | O (w Fi Controtier 
PC XT Compatole Keyboard Controller Clock Calendar Controle: Clock Catendar Paral: C ae Clock Calendar Parallel Sena! 
AF TAIL VALUE 1099. aa Senal & Gama Port) tel Senal & Gama Port) + ght a ar B srallel Serial & Game & Gama Port} > 30MB Hard Onve 


OUR PRICE SSS. ‘i Pompmibie Keybowd Fee pean saree One 0M MB Hard Orive (w controller) + TUABO Nor. 
le xT ompatibie Keyboard Hard Onve (w Controiter) « AB mai Mode E:ther Sottware or 
AETAIL VALUE 1598. PC XT Compabdie Keyboard 


ou PRICE $39 RETAIL VALUE 1998. pete henry go 




































Expansion Sots + PC AT 


le z an “on S ‘ * Y Compal Lope ragenls 
$ me j OUR PRICE 1119. RETAIL VALUE 2499. ois woUe 1878. 
oun Price 1385. «SUR PRICE 


+6 MHz Processing Speed > 


Gows-bose16o: goed GABY AT TURBO = 

















CPU + Two 360% Halt Height Z a 

Floppy Drives «Mut I Ow WOBEL 45507>- Turs® = 
Floppy Controtier Clock Caten # MOGEL #5503 + 
das Paratiel Seal & Game + 6-8-10 MHz Processing Speed 10 Mrz Clock Speed + 812K 10 MHz Clock Speed 
Porll- 20MB Hard Drive (w Con- +B MHz + 640% (Expandabie to +812 RAM Memory |Expand: RAM Memory (1MB Option RAM Memory (1MB Op! 
Wolter) + TURBO Norma: Mode: 1MB on Main Board) + Bros + 1MB on Mai Available) + Bios + intel 80266. Avrwlatie) + Boos « Inlet 80: 














Eilner Software of Hardware 60286 Based CPU - 360K Based C i Microprocessor « 1.2MB Hai? 
Selectable + Eight Expansion Halt Height Floppy Onve * Hard Hal Hergh c Height Floppy Drrve - 30MB 
Siots + PC XT Companidie Deve (w Controller) « Mutt IO 20MB Hard Drive iw Co Hard Drive (w Controtier) * Eight Hard Drm ve “ Se 

Keyboard + IBM Compalibie tw Fi Controiter Ciock Cal Eight Expansion Slots + Paral! Expansion Stots * Senai Par: Expansion Siot: e 
Enhanced Graphics Adapter endart Paraltet Serial & Game Port + AT Style Keyboard ° Per Adapter AT Compatible Key- Adapter e AT Conean se Key 
(EGA) > High Resotution Port)» 20 MB Hard Drive (w Con lormance 16, 12, 10, 8, 6 MHz board » Pariormance 16, 1 board Performance 18, 12, 



















RETAIL VALUE 3590. Aral VALUE aeee. FETAL VALUE 3088. AEYAU VALUE a46e. APIA VALUE S098. 
OUR PRICE 2049. OUR PRICE 1859. OUR PRICE 1819. OOR PRICE 2059. oun PRICE 2199. 


CHEAPER PRICES? AMERICAN SEMI- Product to make it the bes! The best things Selection to {nal assembly enables us to. 
kKeakekkxk CONOUCTOR had to make a choice between are never the cheapes! and cheap things are mamiam quality throughout the come. 
* ‘oul products as cheaply as possible seidom the best manutactun process: THAT S WHY WE 


and selhng tt as a‘ get-by’ product or buddy NO OTHEA COMPANY CAN OFFER YOU A SELL SOW 
* INSTANT CREOIT » quality ung our ener tr sence durabinny 5 YEAA WAARANTY ON {TS XT & XT TURBO 


and lasting enjoyment MOTHER BOARDS AND INSTANT CREDIT 
* * We know you MOU preter fo deal wath & BESIOES' (aaclhiruy d < 1a GML 
Ie company that puts everything possible milo its “Our direct control, trom R&O component Present: Amencan Semiconducte: Inc. 


DEALER cs SuTTENS US phage at eal 
1-800-825-SAVE 


caer TROL TAPE 
uP 


= § YR. WARRANTY* 


DEALERS! cal! for the up to minute prices for ORAM’S, 8087’S, EXPANSION CABBS and I¢’S 


“AVAILABLE ON SELECT MODELS 
“AVAILABLE ON XT MOTHERBOARDS 













With prices like these and r f 

financing unlike anywhere in on Lee 
| the world, it's easy to see why Nec Beal 

American Semiconductor is 


TOP GUN" 


Our revolving charge makes owning the * aa 
systems you want easy! NO MONEY-DOWN! » 


SBOE S 


of FINANCING AVAILABLE Ne ; <6 a 


Hs il a “an 
re WDE #3505 67 > FLIGHT SIMULATOR 
pecs “y Oars HITED a OFFER!! 
hoe- SUCSD Pf ietactace colt Pore WITH ANY COMPUTER PURCHASE 
wore car 9 el aalerar 


ee _ 
































. 8, 77 MHz)}° 50 bowen To | 2008 power 
Bios + EGaBos 038 Hh Speed oy for <3 XP sutra ey ore ae a = 


Rand murine Es xecuton * Real {Cherry Sere 
Ye Qoancts a inom 


Clock «4, 6 or 10 MHz 80267 
* MONOCHROME 
* COLOR SS 
+ EGA ENWANCEO . 





xisem! ys Wenge 4kgs 
4995, 
























fot ee + Upt 4 ae, of ny ALTA VALUE 2459" OUR PRICE 1995 
Enght Expansion joe Y AUPoradel 

Even it’ ARE fhaea SURGE Ror. POWER DISTRIBUTION CENTERS ARE OPTIONAL AND AVAILABLE FOR ONLY $39 95 
ven if you have a computer 
We'll sell you add-ons from our TOP QUALITY products, and FINANGE them too! 


Coneocensoy Socket Standard 32 B yy BETAL VALUE 200 
RETAL VALUE Sees ne HARD DRIVE € a WITH iAOSTISVSTEN cee 
PUI 0% FINANCING AVAILABLE!* 
yl (0) 


Srewerayerwatioct OUR PRICE 1848.-2789. 
OUR PRICE 3372. KITS 
“NOVEL L-O0S/2 


NO MONEY DOWN! COMPATIBLE: 






Coen ors AM ATE rs LATE es ST) 
OPEN SATURDAY 9 AM. OFFICES NOW OPEN: TAMPA — MIAN — LOS ANGELES — WASHINGTON. D.C. — TAIPEL TAIWAN — TOKYO, JAPAN 


conretoit isonet 15240 RACE TRACK ROAD. TAMPA. Fl 33626 (813) 886-8631 PRICES SUBJECT TO CHARGE BUT TO AN ABLITY AND MARKET FLUCTUANONS VED WHERE PROMENTED. $74.99 CREINT APPLICANON FEE 
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Adlington Computer Products gives you the 
best prices on IBMPCs.. .and Compag too! 


IBM PERSONAL SYSTEM II 


Model 30, 2 floppies, w/Monitor 
Model 30, 20 MB, w/Monitor .... 
Model 50, w/Monitor 

Model 60, w/44 MB end Monitor 
Model 60, w/70 MB end Monitor... 
Model 80, w/44 MB end Monitor... 
Model 80, w/70 MB end Monitor... 


Model 80, w/115 MB end Monitor.... 
w/Color Monitor edd $250 


IBM XT—CALL FOR CUSTOM CONFIGURATIONS 


WUGO 10 MHZ TURBO XT 


10 MHZ keyboerd switcheble clock speed, 640K Rem, 1 


disk, pereile! end geme ports, clock celender, monochrome grephics edaptor, 


monochrome monitor, 3 yeer limited werranty. 


MULTIFUNCTION 
BOARDS 


Everex Megicerd 384K 
AST 6 Peck w/384K 


AST Rempege PC w/256K 

AST Rempege AT w/512K. 
Orchid Tiny Turbo...... 

Intel Above Boerd PC, 

Intel Above Boerd AT . 

Irme Boerd 

AST 5251-11 fa 
AST 5261-11 Plus Enhenced ... 


CHIPS 


84K Ram Chips 
256K Chips. 


$599 


9 for $15 

. each $4.50 
. . $109/$149 
... $169 

. $249 

. $299 


DRIVES & TAPES 


360K Floppy for PC $99 SEAGATE HARD DISKS 
360K Floppy for AT $115 20 MB for XT (ST225). $279 
20 MB Tepe $339 30 MB for XT (ST238). $299 
40 MB Tepe 40 MB for AT (ST251). $399 
PRIAM HARD DISK. 40 MB for AT (ST251-1)$479 

mee 80 MB for AT 

.. $819 EVEREX 

$1999 60 MB Int. or Ext 

1OMEGA 

10 + 10 Bernoulli w/Controller/20 + 20 
Externel 51,” for PS Il 
PLUS herd cerd 20 MB/40 MB 


$1489/$1829 


$539/$729 


roducts . inc. 


SOFTWARE 


D Bese Ill Plus ... 
Fremework 

IBM Displeywrite 

Lotus 123 

Meneging Your Money . 
Microsoft Word...... 
Multimete Adv. II .. 

R Bese System V .. 


Symphony 

Venture Desktop Publ. . 
Word Perfect 4.2....... 
Word Perfect Librery... 
Wordster 2000+ 


Heyes 1200/2400 
Everex 300/1200 w/Softwere .. 
Everex 2400 Internal 

Everex 2400 Externel .... 
Mouse Systems 

Microsoft 

Logitech 


COMPAQ 286 


DESKTOP — 1 Drive 
640K, 40 MB, Monitor 


PORTABLE It MOD. Iv — 
1 Drive 640K, 20 MB 


PORTABLE III — 
1 Drive 640K, 20 MB 


w/40 MB 


COMPAQ DESK PRO 


1 Drive, 640K, 20 MB 
Green or Amber Monitor $1695 





floppy drive, 20 MB herd 


$1149 


MODEMS 


$289/$429 
-. $99 
$179 
$249 


. $99 


ATI EGA Wonder 

Compeq VGA 

Everex EGA Autoswitch . . $139 
Grephics Cerd 

Hercules Graphics Plus .. $179 
NEC GB1 $229 
Peredise Autoswitch 480 . $189 
STB EGA Plus 

Vege Deluxe 

Vege VGA 


COMPAQ 386 
$4495 
.. $5579 


Model 40 (16 MZ). 
Mode! 60 (20 MZ)... 
Model 130 (20 MZ) 
Model 300 (20 MZ) 


COMPAQ PORT. 386 
Model 40 ... ... $5849 
Model 100 ... SETS) 


PRINTERS 


EPSON 
LX 800 .... $189 LQ 1050... 
FX 86E .... $289 LQ500.... 
FX 286E ... $409 LQ 2500... 
LQ 800 .... $369 EX800.... 
LQ 850.... $489 EX1000... 


$659 
$319 
$819 
$389 
$479 


OKIDATA 
192 Plus/193 Plus 
292 w/Module 
293 w/Module 
393 


Quietwriter III 
Proprinter II 
Proprinter X24 
Proprinter XL 
Proprinter XL24 


HEWLETT-PACKARD 
Leserjet II 
1 MG Upgrede 
2 MG Upgrede 





MONITORS 


$129/$149 
$349/$439 


PRINCETON 
HX12E ... $449 Ultresync $529 


18M 


310A/410A 


8512 $469 8513 


NEC Multisync 
NEC Multisync Plus . 
SAMSUNG Color .. 
SONY Multiscen 





ron onnens « svsTeus WOTES: BOO-BAR-5IOS. 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


3025-E S. MALMO 
ARLINGTON HEIGHTS 


snippinG 312-228-6333 


TECHNICAL ASSISTANCE 312-228-1470 


Fax 312-228-0516 


Prices and Availability Subject To Change Without Notice 





Americas choice and Aldington Computer 
Products choice is EPSON’ 


It’s not hard to 
understand why. Care 
In design, engineering 
and manufacturing have 
made Epson an Industry 
leader and the Industry 
standard. And to back 
thelr reputation, a one 
year warranty stands 
behind every Epson 
product. 


FX-86e Dot Matrix Printer 


© Printe 240 characters per second printhaad 
Speed in draft mode (Elite 12 CPi 

© 48 characters per second printhead speed 
in Naar Lettar Quality mode (Elite 12 CPI} 


* Exclusive Selactype feature puts Draft 
Roman and Sans Serif mode selection 
at your fingertips 

* Automatic Sheet Load feeds and positions 
singla sheets of paper for printing 

* BX internal butfer stores and prints up lo 
four peges of data whila allowing uninter 
rupted use of your computer 


FX-286e Dot Matrix Printer 

Prints 240 characters per second orint- 
head speed in draft mode {Elite 12 CPi) 

© 48 characters per second printhaad speed 
in Near Letter Quality moda (Elita 12 CP) 

* Exclusive SelecType fesiura puts Draft. 
Foman and Sana Serif mode selaction at 
your fingertips 

* Automate Sheet Load feeds and positions 
singla sheets of paper for printing 

© BK internal buffet stores and pnnts up fo 
tour pages of data while allowing uninter- 
fupted use of your computar 





Epeon’s LQ-500 Is a high-resolution, Letter 
Quality computer printer with outstanding 
performance features and remarkable value. 
° Epson's 24-pin, dot-matn technology creates 
true lefter Quality characters and high-resolution 


graphics 

© Prints 180 characters per second (CPS) in draft 
mode. 80 CPS in letter quality (12 CPi) 

+ Automanc single sheet loading standard pull 
tractor and friction leed for versatde paper 
handling 

+ Exctuarve Seloc Type front control pane! offers 
quick, easy selecton of popular typestytes, fonts 


land pitch 

© Two reniden, letter Quality fonts — Roman and 
Sans Seri 

+ New “shadow” and “outline” pant modes for use 
with desktop publishing applications 


High- 

© Prints ultra-high speed drafts, lottor-quality 
documents snd sharp detmied graphics 

© Prints 324 characters per second prnthead. 
opead in drak mode (Els 12 CF) 405 char. 





© Standard width carnage 1s ides! for word 
processing outpul 

© Standard Friction and Pull Tractor Feeds 
handia most types of paper 

© Bidtrectional text printing provides: 
manomum throughput 

© One year limited warranty 


The standard width LO-850 Is a high- 

resctution, Letter Quality computer printer 

with outstanding performance features. 

© Epson's 24-pin, dot-matrix technology creates: 
true letter quality characters 

® SmartPark.* Epson's unique paper handling 
feature leis you change from fanfold paper to 
single cul shee paper or envelopes without 
femowing the tractor hardware or paper 

© 264 Characters per second in the high-speed 
draft mode delivers outsianding productivity 

© 88 Characters per second in Letier Quatity 
mode for enhanced high-resolution characters 

© In draft mode or letter Quality mode. the LO-€50. 
(uns af 2 Surprisingly quiet 55 dB noe level 

© Exciusve SelecType front contro! pane! offers 
‘Quick. easy selection of popular typestyies, fonts 


and pitch 
© The 10-850 is backed by Epson's one year 
iene warranty 


actors (Ete 15 CA) in uttra-tegh speed moda 

© Prints 108 characters pee second penthesd 
speed (12 CP) wi Letter Quality mode 

© Setectype Ml tront pane! contro! with 20- 
character LCO displays prompis, confirms 
8nd stores up to 14 printer tunctions in any 
Of four memory celle 

© Eluminates DiP switch sethngs Inrough the 
use of macros and stores up to four dit- 
ferent prin! set-ups. 

© Five rescsent, letter-quatty fonts 

© Intelegent. logic-seeking electronics system 
prints bcirecbonally 9 text and grapincs: 
for maxmum inroughput 

© Built-in Epson" standard printer codes with 
iBM- style graphica characters. 

© Uner-installable color option kil adds seven 
wibrant colore to taxt and graphics 

ee an eptres cetera 3 reprnsennas Baars Mn Com 


© 136-column camage Ja ideal for printing 
Spreadsheels 

¢ Standard Friction and Pull Tractor Feeds 
handle virtusily any type of peper 

* Bidirectional taxt printing provides maxi- 
mum throughput 

® One year limited warranty 





The wide carriage LO-1050 Is a high- 

resolution, Letter Quatity computer printer 

with cutatanding performance features. 

© Epson's 24-pin. dot-matrix technology creates 
true letter quality characters 

© SmartPark,” Epson's unique paper handing 
teatura. lets you change from tanfold paper to. 
tingle cut sheet paper or envaiopes wethout 
remawng the tractor hardware or paper 

© 264 Characters per second in the high-speed 
Graft mode delvers outstanding productivity 

+ 86 Characters per second in Letter Quality 
mode for enhanced, hi characters 

© In draft mode or letter Quality mode the LOQ-1050 
runs at a surprisingly quiet 55 dB noe level 

* Exctusive Selec Type front control pane! offers. 
quick easy selection of popular typestyies. fonts: 
and pach 

* The LO-1050 is backed by Epeon's one year 
limited warranty 





Arlington Computer 
Products Is an authorized 
Epson® dealer. In fact, 
during 1987 we were the 
largest Epson dealer In the 
Chicago Zone. Please call 
for Immediate delivery at 
very competitive prices. 


= 1MB rams 32 bit 16MHZ 
operation = 200 Watt 
power supply» 101 key 


RENT SOFTWARE BEFORE YOU BUY * 


« 512K Expandable to 1MB on the 

compsttates |Motherboard. = 6-12 MHZ Keyboard 
_} or Toggle Switch Selectable » Room 
for up to 4 1/2 Height Dnves or 2 


© 101 AT style keyboard 

* Phoenix Bios » Mitsubishi 
Floppy Onve » 4 77-10MHZ 
Motherboard » 150 Watt FCC 


keyboard » 1.2MB 
Mitsubishi floppy drive 
« Western Digital hard/ 


= Phoenix Bios 


floppy controller 


* Phoentx Bios 


1MB RAM w/42MB Seagate Hard Orive 


BUY N 


== S) 


SOALANG IRT. Turo C or Turbo Basic §7.00° 
QORLANG INT, Turbo Pascal 40 57. 
DAC SFT. DAC Easy Accounting 


paETTSS DEFOE Mea eee, 


MECA Managing Your Money 40 = 107.00" 
MICROPRO wre, 4.0Wordsiar Prof 218.00" 
> omen 

MICROSOFT °C” Compiler 244.90° 

MICROSOFT Quick Basic d Windows 55,08° 
5 1 1 4 

TURNER HALL Note t or SOZ 45.00" 
tas a ryt 
U 


MEROX CORP. Veriura Publisher 459.00" 
‘SOFTWARE AVAILABLE IB 31/2" MEDIA GALL FOR PRICES. 





ARCHIVE SOM5 Intema 

WOMEGA Sernouil! f! 20468 int 

IRWIN 145 40M8 internal Tape 

MAXTOR 340MB int ESD! HO 

DAIRISCRIQE 5650 40MB 1/2 Ht 

WAINISCHIBE 6053 42418 Full He 

MIRISCRIQE 6085 71MB Full Ht . 

MIRISCRIBE 6128 1108 ALL Full Ht 885.00° 

PLUS DEVEL. Harccard 20 519.00° 

PLUS OEVEL. Hardcard 40 639.00" 

PNIAM 230ME12MS5 Hard Disk 2,100.90" 
it 42MB 40S HD 399.00" 

t 799.00° 


722 499.00" 
410A 410W or 4106 


a 
8512 420 00° 


Mult Mode 
8762 14° Color AGB 
9CMO53 14° EGA 


1409 249.00" 


Multisyne It JC-1402 
Mullisynce XL 
Multisyne Pius 


PSM-03 149.00° 
HX-12 Plus 369.00° 
{M-300  465.00° 
PSM-03 had 00° 


ae a - 


HX 12E 
Max-12E 
PSC-28 


415.00° 
128.00° 
389,00" 


oy 


widDMB Sa 


AST A 120 
AST NEW! 386 (All Models) 
AT&T 6300 640K 1 Dive 
ATET 6300W 1 Dr 20MB HD 
COMPAQDeskpro 266 40MB 
COMPAQ Deskpro 386 G0MB 
COMPAQ Deskpro 386 130 
COMPAQ | Deskpro 386 300 
19M PS 2 Model 30 
19M PS? M 50 
19M PS/2 Model 80-41 

7 bios 


PC/10 wiColor Care 
PCO w/EGA Card/640x480 
Resolulon 


ATI. 
REACULES G 
NEHCULES (i 
WENCULES J/ 


9500 
FROBGE 


VIDEO 7 Ve 


INTEL 50267 t0MHC Co:Processor . 
INTEL 80287 AMHZ Co-Processor . PE 

1 INTEL 8087-2 Math Co-Processor P2200 
INTEL 60387-16 Ce meets 


193+ 


COMPAQ PORT. 356 MODEL 100 .. ML 393 


oo 6,799.00" 
COMPAQ PORT. III poor 40 

WSI0K TOMB Onve 40@B HD, 3,995.00" 
ec MULTISPEEO 

WW 640K D 1,459.00° 
HEC MULTISPEEO HO WV 
TOSHIGA T1000 LAPTOP W512K 


MS OS Super Tuust 


bie Mae LAPTOP. By MEG 


3,975.00" 


NEI W! SHARP 


SHARP UX-80 F 
SHARP Fax Paper F 


{RENT SOFTWARE SEFORE YOU BUY 
Members are aligibla to jom Tha NEW PC NETWORKS 
Business and Gama Software Rantal Libraries to were 
products for a full 14 days or 30 days to see if th 
iste needs Just 35% THE MEMBER WHOLI SALE 
RICE * We feature over 1,000 available titles. 


“All pricas shown ara wholesala and reflect a 3% 
cash discount.Tha NEW PC NETWORK Members 
pay juat 8°. abova tha wholasala prica, plus ship- 
ping and handling. Minmum shippmg $490 per order 
international orders. call for shipping & handing charges Money 
orders personal and company checks please allow 7 working 
days to clear All paces subjact fo change Products subject 
to avaitatylty, 


Full Height Drves » 200 Watt PS 
* 101 Key AT Style Keyboard 


ubishi FloppyWO WAZ HDCFOC 86 “OTS PC/O 
HO; 2B Mitsubishi Floppy : 


MSP-50 388.00" 
MSP-45 


ao 


approved power supply » AT 
Style case w/keylock, LED 
indicator & reset switch $e 


© 120NS D-Ram Aeewy 


w/640K/1 Floppy/40MB HD (64203525) ...... °B 
640K/2 Floppies (se302510) 
w/640K/1 Floppy (64303500) 


f 


With 640K. 360K 
Mitsubishi floppy 
disk dnva, mono 
graphics adapiec 
1 serial 1 parallel 
game port. clock 
calendar 101 key 
keyboard Phoenix 


CURTIS Ruby » wax Protector 63.80° 
KENSINGTON Masterpiece + 
MACH Hb Afach (if Joystick 
ue NETWORK Printer Cable 
tashield S85 
rt Datasteld $100 
QUADRAM Microfazer Par Par 
Ful 3 72 Host Sox of 10 


84303565 
64303975 


CHIPS Set of 9 64K (120NS) CALL 
CHIPS Set of 9 256K (120NS) CALL 
COMPUTER COA COVERUP CARAYING CASE 
oaenn or Lapt 
Trib 224 DISKETTES (50) 5-14 05:00 T2.80° 
389.00" rin 124 
EPSON 


RAYES 
RAYES 
HAYES 24 


CALL 101050 
CALL EX800 


Cys 


Gt? Us RoeOTI HST 96 
35.00" POXL weed 
ONDA 
"270.00 
185.00" 
W/IZ8K of 2B 319.00" 


418.00" ML294 + w/64K of 2MB 215.00" 


ees.a0" =| Mi 292 - 
Panasonic 


.00 
49.00° 


=—_ 


299.00° $592 
SEIMOSHA 
329.00° SP-180Al 
TOSHIBA 
463,00° Papeles IP 
$26.00° = P341 SL 


385.00° 
139.00° 


2,395.00" 
615.00° 

AMDEK Laser Drive 1 CD-ROM "S80 
GMS tnt 20MB HD wCtrl-PS2 
CMS Same as Above i, 40MB 
CMS 360K Ext PS:2 Flop: 
MITSUBISHI 3 12 D w2MB 
MITSUBISHI Japs V2 Ht Dr+ 


1-800-621 -S-A "9 = 
tn ILLINOIS: 1-312-280-0002 
TECH SUPPORT: 1-312-280-0280 PCBO48 


CUSTOMER SERVICE: 1-312-280-1567 


Fax: 1-312-943-6010 Telex: 510-601-5955 
The NEW PC NETWORK - 
320 West Ohio, Chicago, Illinols 60610 





CIRC] E 334 OD RES DER SERXICECORD 


It's Easy Deciding 
Why to Buy 
CEC. Personal Systems... 


It's even Easier 
Deciding Where! 


The CEC Computar Warahouse. Wa offar 
you all you could went in e parsonal 
computer. Our AT’s and 386 machines 
offer power, compatibility, technical 
support, service, and great prices! 


Our Sistem 1: Porteble AT has 80286-10 
Micro Processor, 80287 Socket, 512KB 
RAM, 360K8 Floppy Driva, 1.2M8 Floppy 
Drive, Parallet, Serial Port(s), 7 Expansion 
Stot(s}, 101 Kay(s) Keyboard $1449. 


Our Systam 2: Desktop AT has 80286-12 
Micro Processor, 80287 Socket, 512KB 
RAM, 360K8 Floppy Drive, 1.2M8 Floppy 
Drive, Monographic/Color Card, Parallal, 
Sarial Port(s), 101 Kay(s) Keyboard, 

8 Expansion Slot(s). $1550. 


Our System 3: Dasktop AT has 80286-10 
Micro Processor, 80287 Socket, 512K8 
RAM, 360KB Floppy Drive, 1.2M8 Floppy 
Drive, Monographic/Color Card, Parallal, 
Serial Port(s), 101 Key(s} Keyboard, 

8 Expansion Slot(s). $1350 


We design, build, and test for your queli- 
ty assurance. 100%|IBM compatible. Com- 
pleta software competibility. Excellent 
servica and warranty. Your satisfaction is 
guaranteed! Call us today! 


The Comtrek 
Computer Warehouse 
80 Felton Street 
Waltham, MA 02154 
(617) 449-6988 « (617) 449-3777 
US 1-800-527-6016 
MA 1-800-527-5995 


Mastercard/Visa/American Express Accepted 





CIRCLE 512 ON READER SERVICE CARD 














LOGIMOUSE C7 
& FIRST PUBLISHER 


$97 
VENTURA 
PUBLISHING 1.1 


MITSUBISHI 
DIAMOND SCAN 


PRINTERS © LASERS © SCANNERS 
PS... Bid 3690 ....00. 


PET TEL HT EEE eres 


CITIZEN 
MSP-40 


CHIPS 64k 256k 9087 0287-387... 
ee ) Plaga @ PANELS 


‘MecroLink 2400 . 


VP-Expert 


veGrannin oe 
VP-Planner.. . 

WordPertect 42 ..... 
WordPertert $ Library .. 


PANASONIC 
1092 


PRMMOCTS NOT WSTEW... GALL 


SAVE UP 
TO 70% 


SINCE 1984 


BOEING 
GRAPH 3D 


$189 


AST 140 


SMART MODEM 
2400B & SW 


PRINTERS 


WORD 
PERFECT 4.2 


$189 


ee 
VEGA DELUXE 
W/VGA 


a & nnies 


1000. . 
¥1100/T3100 


SAMSUNG 
TTL-AMBER 


$79 


titel Others .......0. CON 
Above Beard AY S12... . 55 
Above Board 
PSIATSIZR cece es SOS 
mec se 





Modem HM ...... S198 
T3100/20 ace eee. SED 


DRAFIX 1+ 
$159 


BOAROS & seth we 


Drive ccocee. SUS 


Courer 2400.00.05 S828 


M.H.L WAREHOUSE, INC. 
5021 N 20th Street #10261 
Phoenix, Arizona 65064 
TOLL FREE credit with order 
602-061-1090 
Customer Service 602-997-6756 


Customer Service Hours 9-3 M-F 
Hours 6-5 MT M-F 9-2 SAT 


Hl) woveee 
. 





CIRCLE 387 ON READER SERVICE CARD 


POs we 
wd COO bare semeci tA 
Pektislekrsdadanstoul 
(ode! Cues ant earrnenes, 


Se hmied by De nemAacteres 
ty Cracks mest Cent Sank 
tay Aang 





64K DRAM i.:$178 


MONITOR STANOS 
MOOEL MS-100 
« TILTS & SWIVELS + STUROY PLASTIC CONSTRUCTION 


MODEL MS-200 $39.95 


+ TILTS ANO SWIVELS * BUILT IN SURGE SUPRESSOR 
+ BUILT IN POWER STATION INOEPENOENTLY CONTROLS 
UP TOS 120 VOLT AC OUTLETS + UL APPROVEO 


$12.95 


aie >, 


NASHUA OISKETTES 


, BONES OF 10 Sta" D8/DD SOFT SECTOR 


DS DD 360K , $985 49Cea 39Ca 


mM S2Qss 
$1695 — QULK DIY 50 @uLK DTY 25D 


5" OISKETTE STORAGE FILE 


* HOLOS 709° FLOPPIES 

* STUROY, ATTRACTIVE 
SMOKE O ACAYLIC CASE 

* COMPLETE WITH HINGEO 
OVIOERS 


VERSION FOR 3%2 
FLOPPIES AVAILABLE 


$8.95 


VW 


2 WAY SWITCH BOXES $39.95 


+ CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA 
« SERIAL & PARALLEL MOOELS AVAILABLE 

+ ALL LINES SWITCHEO 

+ GOLO PLATEO CONNECTORS & QUALITY SWITCHES 


6’ INTERFACE CABLES 
MEETS FCC REQUIREMENTS = 100 
1@M COMPATIBLE PARALLEL PRINTER 
CENTRONICS (MALE TO FEMALE} 


CENTRONICS (MALE TO MALE) 
IBM COMPATIBLE MOOEM CABLE 


SHIELDED 
$995 
31595 
$14s5 
$735 
ss ss 
sS$S5 
$795 


$232 SERIAL (MALE TO FEMALE| 
AS$232 SERIAL (MALE TO MALE) 
COILEO KEYBOARO EXTENOER 


JOYSTICK § $1995 


SET X V AXIS FOR AUTO 

CENTER OR FREE MOVE 

MENT 

FIRE BUTTON FOR USE 

WITH GAME SOFTWARE 
+ INCLUOES AGAPTOR 

CABLE FOR IBM 


SWITCHING POWER mere ies 
PS-135 $59.95 sages 


+ FOR IBM XT COMPATIGLE 
+ UL APP, 135 WATTS 
+ SV 15A, 12V 420 
5V_ 5A, 12V 5A 
» ONE YEAR WARRANTY 


PS-150- S6g%5 
PS-2DD $69.95 


+ FORtBM ATCOMPATIBLE 
+ 200 WATTS. 
«SV 22A, 12V SA 
SV 5A 12V SA 
+ ONE YEAR WARRANTY 


PS-A $49.95 


+ FOR APPLE TYPE SYSTEM 
SV GA, -12V 3A 

6V 1A, 12V 1A 
* AFPLE CONNECTOR 


PS-1558 $34.95 


« 7SWATTS UL APPROVEO 
+ BY POWER SYSTEMS 
«SV 7A, -32V 3a 

12V 250mA § 300mA 


MONITORS 


SAMSUNG 
MONOCHROME 


+ 18M COMPATIBLE TTL 
INPUT 

°12 NON GLARE. 
LOW DISTORTION, 
AMBER SCREEN 

+ RES 720x350 

+ SWIVEL BASE 

+ 1 YEAR WARRANTY 


$129.95 
MULTISYNG = eyncc $599.95 


+ ORIGINAL CGA EGA PGA COMPATIBLE MONITOR 


+ AUTO FREQUENCY AOJUSTMENT 
+ RESOLUTION AS HIGH AS 800 x S60 

EGA BY CASPER $399.95 
+1575 2155 KHz SCANNING FREQUENCIES 

+ AES 640 x 200 350 + 314mm OOT PITCH 
+14 BLACK MATRIX SCREEN * 16 COLORS FROM 64 


RGB BY CASPER $279.95 


+ COLOR GREEN AMBER SWITCH * RES 640x240 
* RGB IBM COMPATIBLE * 14° NON OLARE SCREEN 
* 3Smm OOT PITCH * CABLE FOR 18M PC INCLUOEO 


MONOCHROME evsaxara $69.95 


+ 18M COMPATIBLE TTL INPUT 
*12 NON GLARE GREEN SCREEN 
+ CABLE FOR 18M PC INCLUOEO 


TOLL FREE 


U.S. AND CANADA 
20MB HARO OISK ON A CARD 


+ SAVES SPACE ANO REOUCES 
POWER CONSUMPTION 

+ IDEAL FOR PCs WITH FULL 
HEIGHT FLOPPIES 

+ LEAVES ROOM FOR A HALF 
LENGTH CARO IN ADJACENT 
SLOT 


$349 


RITEMAN I] PRINTER 


+ FRICTION ANO 
PIN FEEOS 


+ 160 CPS ORAFT, 32 CPS NLO MOOE 
+ SUPPORTS EPSON 16M 

GRAPHICS 
+ SxS OOT MATAIX $91 995 
+ VARIABLE LINE 

SPACING & PITCH 
IBM COMPATIBLE PRINTER CABLE $9.95 
REPLACEMENT RIBBON CARTRIDGE $7.95 


256K DRAM isi: $395 


DISK ORIVES 
54” SEAGATE HARD DISK DRIVES 


ST 225 HALF HEIGHT 20MB 65ms 
ST 238 HALF HEIGHT 30MB 65ms (ALL) 
S$T-251 HALF HEIGHT 40MB 40ms 
ST-277 HALF HEIGHT 60MB 40ms (ALL) 
S$T-4038 FULL HEIGHT 30MB 40ms 
ST-4096 FULL HEIGHT 8OMB 28ms 


Ve HEIGHT FLOPPY DISK DRIVES 


“ TEAC FD-SSBDS DD 360K 
TEAC FD-SSF DS DUAD 720K 

* TEAC FO-55G OS HD 12M 

“ FUJITSU M2551A DS DD 360K 
FUJITSU M2SS3K DS HD 12M 
“DS OD 360K 

“OS HO12M 

“ MITSUBISHI DS DD {AT DA XT) 


DISK DRIVE ACCESSDRIES 
HT MDUNTING HARDWARE FDR IBM 
MOUNTING RAILS FOR IBM AT 
¥* POWER CABLE FDR S'.” FDDs 
5." FDD POWER CONNECTORS 


DRIVE ENCLOSURES 

WITH POWER SUPPLIES 
QUAL SLIMLINE FOR 5°.” 
FULL HEIGHT FOR S'.” 
QUAL SLIMLINE FOR 8” 
DUAL FULL HEIGHT FDR e” 


$259 
$299 
$469 
$649 
$559 
$895 


$99 95 
6119.95 
6129 95 

689.9S 
9$1199S 

$6995 
$109.95 
$129.95 


62.95 
$495 
$295 
$1.19 


CAB-2SV5 
CAB-1FHS 
CAB 2SV8 
CAB 2FH8 


$4995 
$6995 
$209 95 
$219 95 


EASYDATA MODEMS 


All models feature auto-dial answer redial on busy, 
power up self test, touchtone or pulse dialing, built-in 
Speaker, Hayes and Beil Systems 103 & 212A com- 
patible, full or haif duplex, PC Talk ili Communica- 
tions software with internal models and more 


__ 


INTERNAL 


12H 1200BAUD’.CARD $69.95 
24B 2400 BAUD FULL CARD $179.95 


EXTERNAL 
(NO SOFTWARE INCLUDED) 
1200 BAUD 
2400 BAUD 


12D 
240 


$119.95 
$219.95 


COMPUTER CASES 


Attractive, sturdy Stee! cases fit the popular sized 
motherboards and inciude speakers, faceplates, 
expansion slots and all necessary hardware 


XT STYLE FLIP-TOP 
XT STYLE SLIOE-TOP $39.95 
AT STYLE SLIOE-TOP $89.95 


* FRDNT PANEL KEYLOCK ANO LEO INDICATDRS 


UR. AT STYLE FLIP-TOP $149.95 


+ INCLUOES 180 WATT POWER SUPPLY 
» FRONT PANEL KEYLOCK AND LEO INOICATORS 


$34.95 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices’ 


110 Knowles Drive, Los Gatos, CA 95030 


Toll Free 800-538-5000 © (408) 866-6200 


FAX (408) 378-8927 ¢ Telex 171-110 


COPYRIGHT 1988 JDR MICRODEVICES 


JOR MICRODEVICES AND THE JDA MICRODEVICES LOGO ARE REGISTERED TRADEMARKS OF JOA MICRODEVICES. JOA 
IBM IS A TRADEMARK DF INTERNATIONAL BUSINESS MACHINES CORPORATION 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Minimum order $10.00. For shipping and handling 
Ground and $3.50 for UPS Air. Orders over 1 Ib. and foreign orders may require additional 
shipping charges—please contact our Sales Department for the ammount. CA. residents 


Include $2.50 for UPS 


subject to prior sale. A full copy of our terms is available upon 
request. Items pictured may only be representative. 


INSTRUMENTS [5 A TRADEMARK OF JDR MICRODEVICES. 





ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY 


INTERFACE CARDS 
FROM MODULAR CIRCUIT TECHNOLOGY 


z ws 


OISPLAY CAROS 
MCT-MGP monocHromecraPHics $5995 


TRUE HERCULES COMPATIGNL ‘TY SUPPORTS LOTUS 123 
+ SOFTWARE DRIVER ALLOWS COLOR GRAPHICS PROGRAMS TO RUN 
ON A MONOCHROME MONITOR « PARALLEC PRINTER PORT 


MCT-EGA ENHANceo GrapHics apaptorn$ 1 4995 
100" 18M COMPATIBLE PASSES '@M EGA DIAGNOSTICS 

+ 256K DF VIDED RAM ALLOWS 640 « 350 IN 18 DF 64 COLO! 

* COMPATIBLE WITH COLOR ANO MONOCHROME AOAPTORS 


MGT-CG cotoncraPHicsapaPton $4905 
COMPATIOLE WIT 16M COLOR GRAPHICS STANDAROS 


+ SHORT SLOT SUPPORTS RGB, COLDR & COMPOSITE MONDCHROME 
* 640 320 « 200 RESOLUTION, UIDHT PEN INTERFACE 


MULTIFUNCTION CARDS 
MCT-M MULTIFUNCTION 
Aut i FEATURES OF GPACK AT HALF THE PRICE 
+ 0-384K DYNAMIC RAM USING 41648 
* SERIAL PARALLEL DAME PORTS, CLOCK CALENDAR 


MCT-MGMID = onocraPHicsvo $4 1995 
TOTAL SYSTEM CONTAQL FROM A SINGLE SL ae 
* 2 FLOPPY CONT, SERIAL PARALLEL GAME PORT CLOCK CAI 
+ RUN COLOR DRAPHICS SOFTWARE ON A MONOCHROME MONITOR 


MCT-MIO MULTI I/O FLOPPY $7995 


A PERFECT cones NION FOR QUR MOTHERBO AROS: 
* SERIAL, PARALLEL, GAME PORT, CLOCK CALENCAR 
= SUPPORTS UP TO 2 360K FLOPPIES, 720K WITH OOS 3 2 


MIO-SERIAL 2nd SERIAL PORT S15" 


MCT-1D MULTI /O CARD $5995 
USE WITH MCT-FH FOR A MINIMUM OF SLOTS USEO 

* SERIAL PORT, CLOCK CALENOAR WITH A BATTERY SACK.UP. 

* PARALLEL PRINTER PORT ACORESSASLE AS LPT? DR LPT2 


1O-SERIAL 2nd SERIAL PORT sis" 


MCT-ATMF =o AtTMuttiFuNcTiON §=—- $ 49.985 


ADOS UP TO 3 MEGABYTES OF RAM TO THE AT 
» USER EKPANOABLE TO 15 M& OF MEMORY (2ERD K INSTALLED} 
* INCLUOES SERIAL PORT AND PARALLEL PORT 
ATMF-SERIAL 2nd SERIAL PORT sage 
MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY) 29" 


MGT-ATID AT MULTI VO $5995 


USE WITH MCT ATFH EON A Arun OF SLOTS USEO 
* SERIAL PARALLEL AND OAMI 
»* USES 16480 SERIAL SUPPORT enipsé FOR HIGH SPEED DPERATION 


ATIO-SERIAL 2nd SERIAL PORT 24" 


MEMORY CARDS 
MCT-RAM 876K RAM CARD $5905 


A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 
» USSR SELECTASLE CONFIGURATION AMOUNTS UP TO 878K USING 
64K & 256K RAM CHIPS (2ERD K INSTALLEO) 


MGT-EMS§ 9 expanveD Memory carp §6$12905 


2.MG OF LOTUS INTEL MICROSOFT COMPATIBLE MEMOAY FOR XT 
+ CONFORMS TO LOTUS INTELEMS - USER EKPANOASLE TO 2 MB 
» EKPANOE 0’ CONVENTIONAL MEMORY, RAMDISK AND SPOOLER 


MCT-ATEMS AT VERSION a9 


atte CONTROLLERS 
MCT-FOG = foprvoisk controiten $2995 
QUALITY ic OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT 


. pIMTERFACE S) UP TO 4 FODs TO AN IBM bee ate ot 
SUPPORTS BOTH DS DO ANC OS OD Wr 


MCT-HDC HARD DISK CONTROLLER $7995 


HO CONTROL FOR WHAT OTMERS CHARGE FOR FLOPPY CONTROL 
* SUPPORTS 18 DRIVE SIZES INCLUOING 5, tO. 20, 30 & 40 MB 
* CIVIOE 1 LARDE ORIVE INTO 2 SMALLER, LODICAL ORIVES 


MGT-FOC- 1.2 1.28 Floppy contro.ten $6985 
AOO VERSATILITY & CAPACITY TO YOUR XT 

* SUPPORTS 2 DRIVES, BOTH MAY SE 360K OR 1.2 MSD 

* ALLOWS DATA TD FLOW FRESLY FROM XTx TO ATs 


MCT-FH Ftopevmanpcontrouwen $13905 
SYSTEM STARVEO FOR SLOTS? SATISFY IT WITH THIS TIMELY OESIGN 

* INTERFACES UP TD 2 FODs & 2 HDDs, CABLING FOR 2 FDDs & 1 HOD 

* SUPPORTS BOTH OS CO & DS OD WITH 008 12 

MGT-ATFH4t Fvopevmaro conrrpiier $ 1 4985 


FLOPPY HARD bee Ne oon Toe iy Fa TRUE AT OFSIGN 
«@ SUPPORTS UP TO 2 3601 ‘DBDs 
AS WELL AS 2 HDDs UsING 4 STANDARD CONTROL TASLES 


SS Seagate 


Ya HEIGHT “'S DISK DRIVES Ye HT HARD $ SYSTEMS 


40 we5469 20 us°289 
GOus*G49 3055329 


ones are Seagate models ST-251 (40 MB) & Systems inciude Seegete' : height hard drive, 
ST-277 (60 MB RLL) 5's” half heights drive controlier, cables & insiructions All 
FAST 40ms access time! drives are pra-tested & warranted for 1 yaar 


IBM COMPATIBLE IBM COMPATIBLE 
MOTHERBDARDS KEYBOARDS 


FROM MODULAR CIACUIT TECHNOLOGY FULL ONE YEAR WARRANTY 


MCT-TURBD ‘tuRG0477amHz $9995 


+ 477 OR § MHz OPERATION WITH 9088 2 & OPTIDNAL 
8087 2 CO PROCESSOR 
« FRONT PANEL LEO bla) INOICATOR ANG RESET 
SWITCH SET SUPPORT! 
« CHOICE OF rebrss TURBO MOCE OR SOFTWARE SELECT 
SP 


PROCESSOR 


MCT-KTM@ STANDARD MOTHERGOARD §©*87*5 —_— 
MCT-ATMB —sozecso mz $7905 fm MCT-5339 $7905 


* 18M ENHANCEO STYLE LAYDUT 
« 8 SLOT (2 EIGHT BIT, 8 SIXTEEN BIT) AT MOTHERBDARO « SOFTWARE AUTDSENSE FOR KT OR AT 
¢ HAROWARE SELECTIDN OF 8 OR 8 MHz COMPATISLES 
* TWAIT STATE * LED INOICATORS 
* KEYLDCK SUPPORTEO, RESET SWITCH, FRONT PANEL LED © AUTO REPEAT FEATURE 
INDICATOR * SEPARATE CURSOR PAO 
« SOCKETS FOR 1 M6 DF RAM ANO 80287 


+ RATTERY BACKED CLOCK MCT-5060 $5995 
MCT-BATMB minisozes —_ $3985 + SOFTWARE AUTOSENSE FOR KT ORAT 


+ REPLACEMENT BOARO FOR KT STYLE CHASSIS COMPATIBUES © 
“DPERATE ATG 10 Miz WITH UP TO IMB DN-BOARO » LED INDICATO! 
MEMORY (ZERO K INSTALLEG: < € 
FDR 80287 MATH CO ‘porcessor AUTD REPEAT FEATUR saaes 
BACKEO CLOCK i 
USSLDTS 2 CIGHT BIT. © SIKTEEN BIT MCT-5150 ir srvie vavour 349 


« USES CHIPS & TECHNOLOGY CHIP SET FOR RELIABILITY MCT-51 51 kesis; * cou. 3gges 


ANO SMALL SIZE 
WHY BUY A SYSTEM FROM JDR? 
+ BUILD IT YOURSELF AND SAVE! © MOST ORDERS SHIPPED ia 24 HOURS 
+ MONEY BACK BUARANTEE (ASK FOB DETAILS) # QUALITY COMPONENTS AND COMPETITIVE PRICES 
+ LEARN ABOUT THE INNER WORKINGS OF A COMPUTER» TOLL FAEE TECH SUPPORT IM THE U.S. AND CANADA 
+ YOU CAN ASSEMDLE A SYSTEM IM ABOUT 2 NOURS WITH A SCREWDRIVER & OUR EASY-TO-FOLLOW INSTRUCTIONS 


BUILD YOUR OWN 
256K XT COMPATIBLE 


* MOTHERBOARD 

* 256K OF MEMORY 

* 135 WATT POWER SUPPLY 
* FLIP-TOP CASE 

* XT STYLE KEYBOARD 

* 360K FLOPPY DRIVE 

*« DRIVE CONTROLLER 


* MONOCHROME MONITOR 
* GRAPHICS ADAPTOR mn oe ey 
FOR ONLY ‘49615 


ANYONE CAN BUILD A SYSTEM IN ABOUT 
2 HOURS USING A SCREWDRIVER AND 
OUR EASY-TO-FDLLOW INSTRUCTIDNS! 


DEVELOPMENT TODLS 


FROM MODULAR CIRCUIT TECHNOLOGY 
MCT-EPRDM PRocRaAmmen $12995 { ee as 
PROGRAMS 27x21 & 27142 EPROMS UP TO 27512 
«+ SUPPORTS VARIGUS PROGRAMMING FORMATS: ii ii i i i i { 


ANO VOLTAGE: 

+ SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS: 
OF DIFFERENT SIZES 

«+ READ, WRITE. COPY, ERASE CHECK AND VERIFY 

* SOFTWARE FOR HSX ANO INTEL HEK FORMATS 


MACT-EPROM-4 4ganeProanammen *109¢5 
MCT-EPROM-10 19 Gana Peocrammen %209*5 


MCT-PAL Pacprocrammen $26995 
MCGT-MP processonproc. $19995 





PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! COPYRIGHT 1988 JOR MICRODEVICES 
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eration 
ATa@l The right choice pe 















“ ip a pati lc dd el 
008 AK 1 Dee... 90000 BW Basie, SerlaiParaliel, Col oriosocione 
6900 w/G40K 2 Drives .......... $3442 Adepier & Keyboerd.. 
wiG40K 1 Floppy, 20 Meg . 1180.60 gig my 


wiG40K 1 Floppy, 30 Meg . 1187.70 640K 1.24 toppy. Seri 
6300 wiser 1 Floppy, 40 Meg . 1610.90 Conirotter, Satake hiss 


“a > Wobody Sellsiz mae. 
For less a eee es 


CALL FOR LOWEST CUSTOM QUOTES oe 
















AST @ CITIZEN $90.00 VGA & EGA MONITORS 
MOL 90.0... Starate Mot go <<. S3ganag 1200 eee soe UINISGMBE Een‘ eh w/c Sone (DGIreCH EGA Monitor an 
We Seminal RE oe 3 
os Seca 0 0 ued i ia WIRLL.....90072 NEC Mulngyne KL ia neh’. 974.46 
i “a PGS HX. 12E HcResolution 409.32 
eae SONY Maftiscan 635.28 
TAXAN 72) PIS SLIT 490 48 


aiivaa 
































Ct ua 
Deskpro 286, Model 1. int, 
Desire 288 90 Meg | MOUNTAIN 480 ee VGA : 
Donkora2anid bea: nde DISPLAY CARDS 4 
Deskoro 366, Moce! Hi SANTA CLARA Diskless Workstation ... $840.40 A HiRes § 3 
Deskpro 365, Mode! SOFTWARE & STARTER KITS LOGITECH £GA Card w/ mouse 
Pere I hp WESTERN DIGITAL 3 Node LAN WEG BR 1 F401460 a: ag 
ortable t Nipde ‘al w software 
cog, ee Entry-level 286 Starter Kit, 4 Users é QUADAAM Berens 
portable Wi, Nipde! 20, Entry-level 286 Startor Kit, 0 Users 
fe Mh, del a0 LL 286 Software w/ 
NOVELL SET Netware Level |. 2856 eee 
Netware 1-11 Pius, 
jicated Netware Software 286 EVEREX 2008 
ae agice canbe i 
ARCNET PC1I0 LANBoard . .. $190.27 is es 
ARCNET PC210 LANBoard ; 








JETHERNET interface Connector - 349.60 (RMA 3278/79 coer 
ETHERNET Pus Board he 226) 709.74, TOSHIBA 1200 Baud . 
G-NET interface Card w/cable 200.52 


4S BORIS, RP 






























Bm Hacc ann T1099 - US ADBCTICS 24008 E 
SPECIAL BUY T5100... P321SL ..... $494.85 351-2 Color $1199.95 VEN TEL 1200 Int. /1200 Plus -°.. 194, $0728.88 
[<0 ene 634.17 __ P351SX 1944.05 Sm 7a9s/ 
LiiLAatL... 8087 21 
iP vaser Je od ai 802676) 3.19 1136 AS a. 
NEC LC8S0/LCB6O. . a 
‘NEC LC890 Postscript cocccas (Ne 0 a = + oy AB Swi [ 
Spectty (calor, ‘ponographic wi KENSINGTON Masterpiece 99.99 
$a HERCULES monograptics plus wip... . q7ag4 - KEYTRONICS 5151 IBM or AT&T 149.95 
i a oat. plus wip. 299.00 KEYTRDN hes “eee Bish canedee 104.65 
1023. re ai 9 QUADRAM Mi 140.40 
1042...... 7539.95 Panter Cable (iM m4 FPF sonics) onl. 1990 









wists ATT Moncetrogyg } gage) PERMA POWER B Dutiet Surge Supp ...£28.40 
AME TY: ; TRIPPLITE 
BC-450..... $4187B LC-1200 . ...$136.88 
BC-1200 ||”. 7ahsS LC-1800.”.”) 18878 
4 Gutlet rye) 


DATASHIELD 
















tre ck KARO BELL Gre, Abe. 500 Watt... $56005° 1200 Watt ....$984.75 
HP SCANT SAE Hf Hacrdl ‘| Tan 129 Green? 4 A 800 Watt .... 638.50 6 Ouviet Surge. ..2785 
From Bert to Anywhere in 18 Seconds ATET Color Monito " Me: 
rath OFFICE tasinn Te ANDER car | sor? LOGITEGH Logimouse Bus Versio $109.96 
1483: 2 Color T 
SHARP FO-150 ND 1M 258 RAs Eri - 498.20 ieee Bsa Me publisher .. A 
SHARP FO-S00 .... 173895 PGS HX.12 Plus Petuseum Veen) os este 
Soe e  ae TP RUS STE gr eo ae 





WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


_ eons ps Free 
y > 


“a a 
; Ame 2 
dj dj y, oN 
@ am | ( ] 


Soe sete seree « _ In. Minols FAX == 96S 2. 
sro setae omen (312) 498-1426 (312) 291-1737 =~ S Ba28 
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WHOLESALE PRICE TO PUBLIC! 


PINECOM 10MHz TURBO ‘XT’ COMPLETE SYSTEM 


! @ 256K RAM on board (Exp to 640K) 

| @ 150W power supply (ready for 2 more hard disks) 
@ Mini AT case w/LED, keylock & reset button 
© one 360K floppy disk drive w/controller 
@ AT style keyboard (84 keys) 
@ 8088-2 microprocessor 
@ SIBMIOslots 
© TTL amber monitor 
@ Monochrome graphic card w/primer port 
** Add $200 for RGB color system 
** Add $450 for EGA system 


Fully Assembled & Tested Ss 499 00 


1 Year Parts & Labor Warranty 


PINECOM ‘AT’ 286 COMPUTER 


@ 512K RAM (Exp. to 1MG on board) 
© 1.2M floppy disk drive w/controller 
@ 6/10 MHz clock selectable 

e 80286-10 CPU 

© 220W power supply 

© AT style keyboard (84 keys) 

© Clock calendar w/battery backup 


386 SYSTEM 
@ 80386/16 16MHz processor @ enhanced keyboard (101 keys) 


@ 1MG RAM on board (exp. to 2MG) © GOMG hard disk drive (28ms) 


© 1.2M floppy drive @ Monochrome graphic card & monitor 


CIRCLE 255 ON READER SERVICE CARD 


Fully Assembled & Tested 799. 00 
1 Year Parts & Labor Warranty. . 


*The Land Mark Speed Test, Landmerk Software Inc. Granae wiNOUTNOTICE 


PINE COMPUTER INC. 


9690 TELSTAR AVENUE, EL MONTE, CA 91731 
STORE HOURS: MON - SAT 9:00 AM - 6:00 PM 


PHONE orpers we_come: (818) 575-1882 [eee 


FAX 


ON-A-CARD 


Fully automated FAX now to 
‘Group Ill FAX machine. 

Unattendad eaumoriund 
ration. Send scar 


(Robotics 


MNP. ERROR CORR. 


ony® 699 


Both new & refurb, Full war- 


NOW, VOICE-MAIL 
FOR YOUR PC ALSO 


pgrades xT a 
formence. 80386-16MHz 
Processor. Easy to install. 


286 Upgrade $399 


NOW 99 5 
30 MB Seagate H/D 
© VGA/EGA Graphics Card ONLY $ 
© Novell, IGM, & OS/2 Your Choice of 


Compatible System Optional Monitors 


IEE 


pinecom’ 


** All nard disks are formating to speaficabon** 
**Ask us about pnnters** 

SEAGATE ST-225 20MG hard disk wcontn roler 

SEAGATE ST-238 30MG hard di 





BRAND NAMES FOR MUCH LESS! 


SPECIAL 
SALE PRICES 


§ 
SEAGATE ST-4096 80MG hi ct eae (2am 


fv floppy disk drive (instalahon avaiable} 
Be es card wipnnter port 
Monochrome graphic card w/pnnter port 
EGA card w panes port 


Logitech senal mouse w/sottware 

4 senal port card for AT (MS-400-AT) 

4 Senal port card for XT (M 

300/1200 baud internat 

300/1200 baud extemal modem (Mitsuba) 
EPSON FX-86E 240cps dal matrix 80 col NLO 
EPSON FX-286E 240cps do rs 
EPSON LQ-1000 180cps 2. 

OKIDATA ML: 182 120¢ps dot matnx 80 col NLO 
OKIGATA ML- 19; ps dot mainx 80 col NLO 
OKIDATA ML: 193 200cps dot matrix 192 col NLO 
CITIZEN 1800 180cps dot matnx 80 col NLO 
NEC ¥-20 chip 

Upgrade kit for your PC/XT to 640K main memory 


TERMS: VISA or Mastercard eccepled. COD order 
on Cashiers Check only. Check shipping cherges when 
ordering. 3% surcherge lor ell credit card purchases. 


TELEX: 5106017376 PINECOM 
FAX: 818-575-1897 


LAN sete: $599 


SAVE OVER 50% NOW’ 


© NOVELL COMPATIBLE \\\ 


© SOFTWARE INCLUDED 
NOVELL 





© TWISTED PAIR/COAX/RJ11 
¢ (IBM NETBIOS COMPAT. 

*¢ COMM PORT SHARING 

© UP TO 255 NODES MAX 

© FULLY EXPANDABLE 


* LIMITED TO FIRST 150 SETS SOLD 


THIS MONTH’S 
SPECIALS 


© 2400 BAUD LAPTOP MODEMS NOW 

e EXTERNAL TAPE BACKUP UNIT 

¢ TOSHIBA 2 M6 3% IN. FLOPPY 

130 MB/28 MS HARD DISK & CONT. 

¢ GENOA PLUS EGA & GEM SOFTWARE 
HUNDREDS OF OTHER TOP NAME PRODUCTS 


AVAILABLE ON OUR 24-HA BBS DATA LINE 
(805) 650-0193 (8/1/N) 


Oo i 


Ask About 
BBS Software 





= (805) 650-0188 
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Se eal ewe — PRINTERS —— 
CALL AST Turbo Loser CAL 
CALL Citizen 1200 
CALL Citizen MSP40 
CALL Digonix 150° 
. CALL EPSON All Models 


At aa 


Sharp Laptop 
Toshiba Laptops 


bee les Pons ve 108), 
Panesonic 1595 
Seagate 20 79 20 


689 Above Board 266. 
3469 AST Hal Shot/286 
Magnavox CALL Mach 20 Turbo 
NEC Mulfsynec It CALL Jet 386 
Princeton Uttrasyne §59 Inboard 386 PC 
SONY MONITORS CALL In Boord 386 AT 


Quattro 
CAL WORD PROCESSING 
133 Moroso Word 4 


CALL PFS Pro Write ag 
89 Wordstar 2000+ rel 3. 
. 215 Wordstor Pro 
179 Word Pestect 


59 Norton Utililies Ady 
285 SQ2 Plus 

69 PC Tools Deluxe 
135 Xtree Pro 


91 Sars 
105 Super Pro 


Maree 4 
800- 662- 2686 orders only 


for Ca. Orders, Tech support, 445-668-9350 
Call or Write tor Free Catalog 
PAYMENT: Viso, MasterCond, Cashler’s.Checks, Per- 
sonal Checks with hold, Qualified PO's CA orders 
add soles tax SOFIWARE SHIPPING — UPS ground-2% 
of order, $& min. UPS Biue-3% of order, $7 min. 
HARDWARE — Call for charges DEFECTS: Replaced ar 
fepalred at our option RETURNS: Subject fo restock 

tea 


All Products New with full warranties 
Price & avatiabllity subject fo change without notice. 


ants 





ICOMPANY| 


584 CASTRO ST, SUITE 487 SAN FRANCISCO, CA 94114 








EPSONeNEC 


tow | el 


Full line of Accessories: 
Ribbons, Cut-sheet Feeders and Tractors 


| ss 


PRICE 
CALL 
$435 
sae 


8 
z 


COLOR s0COL. . 
COLOR 136 COL. .. 
24-PIN ite COL... 
24-PIN 136 COL. 
LO8SO @ PAGE PRINTER 


PAGE PRINTER 
LCQ60——. PAGE PRINTER . 


PEESEE 


2A 19 COL 
GUARANTEED BEST PRICE « BEST SERVICE 


1-800-458-5446 


in IL call 1-312-498-7980 
Send check or money order to 
Electronic Wholesale House 
3206 Doobtte Dr. 
Nocthbrook, Il 60062 
EPSON & KEC FACTORY AUTHORIZED SERVICE CENTER = 6 @& 
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24 HOURS 


OF 
AMERICA 











FOR BUYERS ONLY... 


We realize that many of you prefer to buy from direct 
marketers because it’s faster, more convenient and more 
economical. So PC Magazine’s Direct Marketing Connection 
is for buyers like you. 


This section will help you get the products you need. This 

is the first place you should look when you’re making your 
purchasing decisions. And given the amount of buying you 
will be doing in the next 12 months’, (i.e., 62 % of subscribers 
plan to buy monitors, 70% printers, 61% add-in boards and 
62 % mass storage products) this special section will help you 
quickly find the products and services you’ re looking for. 


*1987 Plan To Buy Study 
i. 
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HOW TO SUCCESSFULLY BUY 
THROUGH MAIL ORDER 
AND PROTECT YOUR RIGHTS 








Mail order sales are governed 
by rules of the Federal Trade 
Commission (FTC) and vari- 


ous state laws. These 
lines are published as a service 


guide- 


to you. Remember, the many 
vendors advertising in 
PC Magazine are eager to 





serve your needs. 
FTC rules say: shipping date promised or 


1. The Seller must shi 
your order within 30 days 
of receiving it, unless the 
advertisement clearly 
states it'll take longer. 

2. Ifit ad eae that your 
order will not be eae 
when promised, the Seller 
must notify you in writing 
in advance of the prom- 
ised date, giving a definite 
new date, if known, and 
offering you the opportu- 
nity to cancel the order 
with a refund or consent to 
a definite delayed ship- 
ping date or an indefinite 


ey 

3. The Seller’s notice must 
contain a stamped self- 
addressed card or enve- 
lope with which you can 
indicate your preference. If 
you don't respond to this 
notice, the Seller may 
assume you agree to the 
delay, but must either ship 
or cancel your order withm 
30 days after the original 


required. A prompt refund 
must be made when an 
order is cancelled. 
4. Even if you've con- 
sented to an indefinite 
delay, you retain the right 
to cancel the order at any 
time before the item has 
been shipped. 
5. If you choose to cancel 
an order, that has been 

aid for by check or mon 
order, the Seller must mai 

ou a refund within seven 

usiness days. If you can- 
cel an order for which you 
paid by credit card, the 
seller must credit your 
account within one billing 
cycle following receipt of 
your request. Store credits 
or vouchers in place of a 
refund are not acceptable. 
6. In the event that the 
item you ordered is 
unavailable, the Seller may 
not send you substitute 
merchandise without your 
express consent. 





TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what mer- 
chandise you want, specify- 
ing details ouch as sae 
make, size, component parts, 
etc.; 

Confirm the price and 
expected delivery date as 
stated in the ad; 

Indicate whether you will 
accepta substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don’t send cash, you will 
have no record of payment if 
a problem arises, and; 

Keep a copy of your order 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
mys name, address and 
phone number; a description 
of the item ordered; your can- 
celled check ora copy of the 
money order; record of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 


When ordering by phone: 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compo- 
nents to be expected; 

Save all correspondence 
associated with your order, 
including your cancelled 
check or a copy of the money 
order, and any written confir- 
mation sent by the Seller. 


Questions you should con- 
sider asking: 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 

Has there been an increase 
in the advertised price? 

What warranties does the 
item carry? Who provides the 
service? 

What is the Seller's return 
policy? 

What is the Seller’s refund 

icy? 

With whom should you 
correspond if there is a 
problem? 


IF YOU HAVE PROBLEMS: 
1, If you have not received 
your order as promised or if 
the item is detective, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 

copy of the letter. 

2. If you complain by tele- 
phone, senda follow-up let- 
ter to confirm what was said. 
3. If you think the merchan- 
dise is defective, reread your 
product instructions and 
your wurranty carefully to be 
sure you don’t expect features 
or performance the product 
isn’t designed to give. Then 
contact the Seller for instruc- 
tions. Don’t return it to the 
Seller unti] you have been 
instructed to do so. 

4. When returning merchan- 
dise make sure you keep the 
shipper’s receipt or paring 
slip; your right to be reim- 
bursed for postal cost is deter- 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
isfied, write to the consumer 
complaint agency in the 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 











Marketplace 


The PC Buyers Guide to Products and Services 


This is your showcase—your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you’re looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 








FOR 
HARDWARE 
MARKETERS, 
THE 
WORD IS 
PC MAGAZINE 
PULLS BEST 


Your competitors know a good 
thing and they’re sticking with 
PC Magazine. So should you, on a 
regular basis. Why? 


For one thing, 70% of PC Magazine 
subscribers plan to buy or author- 
ize the purchase of printers in 

the next 12 months.* PC Magazine 
is the most cost efficient way to 
sell PC products and services, 
whatever you market. You get 
bigger reach, more pull, and 15% 
off the general advertising rate. 
Can you afford not to be 

In every issue? 


“1987 Plan to Buy Study 





One Park Avenue 
New York, NY 10016 
(212) 503-5100 








Take It To 
The Limit 
SN 


Today's high speed micro- 

5, computers process and 
manipulate data at break- 
neck speeds. Speeds that add 

power and performance to PCs 
and PC networks. Making them the 
A hottest vehicles around. But slow disk drives 

cause I/O bottlenecks. Traffic could stand still. 

DOSUTILS’ by Ontrack Computer Systems is a powerful utili- 
ties package designed to give you the edge. Programs for seek 
performance and data transfer rates provide test results to define 
optimal disk subsystem configurations so you can travel in the 
fast lane. Non-destructive low-level formatting software dynam- 
ically changes your disk’s interleave value to add speed without 
affecting data. File maintenance, data recovery and diagnostics 
programs add polish to the package. 

Optimize your PC’s performance for $99.95. Dealers inquire 


for pricing. 


Orders taken at 800 
COMPUTER SYSTEMS, INC. 


752-1333 (Minnesota 
612 937-1107.) 6200 Bury Drive, Eden Prairie, Minnesota 55346 
CIRCLE 749 ON READER SERVICE CARD 





New dimensions in Bible study. 
K) We're celebrating over 5 years 

=) of market leadership! Version 

4.9 of THE WORD processor 
includes the complete text of 
the KJV or NIV Bible forjust 
$199.95. Our software searches 
for any word or text string. 

You can.even create indexes 

on concepts arid build yourown 
library of research ps Pexial 


{ur new INSTANT ACCESS 
add-on product for just $49.95 
= nes * # mr our 
family hacts is stil ng 
with Stee cross references cant 
personal commentary to annotate 

uur Bible, and Gréek and 

Hebrew transliterators which 
include Strong's Concordance. 

© RELL SST OW READER SERVICETARD 


Bible Research Systems (512) 251-7541 
2013 Wells Branch Parkway, #304, Austin, Texas 78728 


Fhigige exta. For IBM, MSDOS, Mecintnd: Sitne bidjymens also for Agpie 11,054, TREND. CPM. 


' 





COMMUNICATIONS .. . 337 


COMPUTER 
SYSTEMS, 


DISK DRIVES 
DISKETTES 
EXPANSION 


MONITORS 
PERIPHERALS ... .339, 340 
PLOTTERS 


POWER 
PROTECTION 


POWER SUPPLIES 
PRINTERS 
SECURITY 

SPEED DEVICES 


SOFTWARE 


ACCOUNTING ... . 340, 341 


ARTIFICIAL 
INTELLIGENCE 


BACKUP SYSTEMS 
BUSINESS 


BUSINESS PROJECT 
MANAGEMENT 


SOFTWARE continued 


BUSINESS TIME 
MANAGEMENT 


COMMUNICATIONS. 341, 342 
CONSTRUCTION 

DATA BASE 

DATA ENTRY 


DATA 
MANAGEMENT 


DESKTOP 
PUBLISHING 


EDUCATION 
ENGINEERING 


ENTERTAINMENT/ 
GAMES 


FINANCIAL 
FLOWCHARTING 
GENERAL 
GRAPHICS 


INVENTORY 
LANGUAGES 


MAILING 
PROGRAMS 


MANUFACTURING 
MEDICAL 


SOFTWARE continued 


MULTI-USER 
SYSTEMS 


OPERATION SYSTEMS... . 


PREVENTATIVE 
MAINTENANCE 


RELIGION 


SALES 
MARKETING 


SCIENTIFIC 
SECURITY 
SERVICES 


TERMINAL 
EMULATION 


WORD 
PROCESSING 


BUSINESS 
OPPORTUNITIES 


CATALOGUES ...... . 354 


COMPUTER 
INSURANCE 


COMPUTER LEASING 
COMPUTER SERVICES . 355 
COMPUTER TRAINING. ... 
CONSULTANTS 
CONVERSION SERVICE ... 


DATA 
CONVERSION 


DIGITIZERS 


DISKETTE COPY 
SERVICE ....... sieteceters 35. 


EMPLOYMENT 
OPPORTUNITIES 


FURNITURE 
MAILING LISTS 
NETWORKING 
PUBLICATIONS 
SUPPLIES 


Advertising Rates and Information: PC Magazine Classified Marketplace 


PC Magazine Classified Marketplace is a special economical section for product and service listings. 

Listings are grouped by catcgory and sold by column inches. Second color option available. 

Standard Directory Listings are also available for a minimum of 4 issucs at $440 per issuc ($1760 total). 

For additional information call 212-503-5115. 
PC Magazine Classified Advertising Staff 


One Park Avenue, New York, NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 

Daniel L. Rosensweig 

Sr. Advertising Coordinator 
Monica Dixon 


Advertising Coordinators 
Wanda D. Brown 
Linda Annis-Lopez 


Production Manager 
Anne Brockinton 
Production Coordinator 
“Wendy Long 
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Account Managers 


Glenda Campbell (212) 503-5118 


NY. GA, PA, VA, DC, OH. AK. WY, MA 


Veronica Farmer (212) 503-5156 


TX, MN, WI, AR. NC, IN, RI, DE, SC, LA, ID, MT, OVERSEAS 


Dennis Leavey (212) 503-5176 


UT, TN, NB, HI, (CA 94000 & UP) 


Elllot Bryan (212) 503-5175 


WV, FL, VT. NH, (CA 93996 DOWN) 


Michael Brooks (212) 583-5125 


MI, CT, IL, KY, ME, OR, OK, AL, MO. NM, TA 


Kenneth Nova (232) 503-5117 


NJ, WA, MD, AZ, CO, NV, MS, KS. ND, 


SD (ALL CANADA) 


1988 








Ebay 


FOR MORE se E SLES OR TO PLACE YOUR AD CALL 212 503-5115 . 








HARDWARE/ADD-ON BOARDS 


Never enter time and date again. 
aClock 11 $49.95 Slotless Clock-Calendar 
f © Compatible with most computers. 
¢ Easy to install. 
© Replaceable battery. 
© 30-day money-back guarantee. 


© Great gift idea. 


To Order (214) 788-5198 


Or write to Microsyne 
15018 Beltway Drive 


MIC) 


Dallas, Texas 75244 


Please add $2.50 for shipping & handling 
READER SERVICE CARO 


CriPCLO¢. 


10-year clockicalendar IN A CHIP! 


Easy plug-in @ 10-year battery 
Never set datetime again 
No slot needed B 100% compatible 


NOW WORKS WITH PS/2 
CHIPCLOK wisoftware NOW $49.00 
90-day money-back guarantee 


COMPUQUEST INC. 
801 Morse Ave. & Schaumburg, IL 60183 
1-800-722-2353 
1-312-529-2552 in iL 


CIMCLE 552 ON READER SERVICE CARO. 


640K MotherBoard Upgrades 

640K RAM without using an expansion stot. Our 
upgrades allow easy insertion of 256K chips on 
the syslem-board 100% compatible 30 day 
S-oack gid 2 yt winty Compag Portable $29 
($119 wmemory). IBM-XT. 3270. Portable $39 
($129 wmmemory) IBM-PC $49 ($139 wmem- 
ory), $4 sf. Site Disc. Dealers Welcome 
ARISTO Computers. inc 

16811 El Camino Real, Suite 213-M 

Houston, TX 77058 

713/480-6288 or BDO/3ARISTO 


1 SLOT = 4 independent Video Displays! 


FOURVIEW. 4 NTSC 80 co! outputs [1000 ft max) 644 
‘page texvgrapiucs TSR control (paging: bhai 
‘ereen 


Automated Classroom (lests with auto grading error 

‘explanabon programmabie study) * 
Video cable $ 20001 Remote cable $1000! 
ELECTROHIO, inc. 536 McDonald Rond 


Chillicothe, Ohio 45601 614-775-7902 
CIRCLE 853 O% READER SERVICE CARD 





THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory uttliz- 
ing LIM 4 OQ specilications Segmented memory 
mapping, spl! memory addressing 2 mb in 
one siot 8 mb total Spooler. RAM disk aulo 
Configuralion software, manual warranty all 
included $t75 list Dealer pricing available 
TELETEK ENTERPRISES, INC 

4600 Pell Drve 

Sacramento, CA 95838 

(916) 920-4600 


THE SHOWCASE FOR PRODUCTS 


AND SERVICES IN THE MS DOS 
MARKET . 





COMPUTER SYSTEMS 
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CABLES 


Share PC’s & Printers! 


& Unplugging! Our sina ch & Cable Packages make Switching a Snap 


Stop Plugg 
All YOU need #5 your Printer Cable 
One PC & Two Printers? Order ou 
popular Personal A B Swatch 

Cable (6' Fully Shielded) & a 6 Shi 


(DB 25 M M)}to link your PC to the Switchbox! 


‘Two PC's & One Printer? 0: der our 
2115 Package Includes our popular 
Pers nal A B Seat: all ines swat dy 


Uc eges| Includes our 
hed) asec 


Cable 


PCM-125 


9° 


+3 7S Shinping 


716 


was inte 


And two 6 Fully Shielded Cables (DB 25 M M} 


fo link each PC to the Seitchboxt 
CIRCLE S54 ON READER SERVICE CARD 


We STOCK a FULL LINE of DATA SWITCHES. CABLES. BUFFERS & SPOOLERS! 
Fo Order were o caw tipz Computer Accessones Specify stock number quantity & payment 


Orders. cau 1-800-367-8479 


info fvisa 4. C PO or Money Order} Each order 15 stepped the same day via UPS for FAST Delivery 


Customer Service, cat 415-626-4333 


30 day money back guarantee! 


#youd the a FREE CATALOG, just verite 0° call ust 





MAIL Onders to Tipz P.O. Box 690 San Francisco, CA 94101-0690 Cate 





COMMUNICATIONS 


HP LAZER JET 113 1@25 00 


* SatGed a Pon boca 


PCM Panasenic KXP31 
. a $995 | Muruta M120G/M1600 $725/3925 


a aaniree 


aT 
SHS") ATATINGNO $1695/982890 


Goce 
Serogs}00 41 
$1345 Resa nonigoney 808 


: Prepayment Prices Meets tock 20% 
Telephone Products Center, 23531 EJ Tero nd oe #213. eet Toro, CA 92630 


{714} 730.9555 « FAX 718-670-2760 





COMPUTER SYSTEMS 





Radio Shaek-landy 


Our 10th year of DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 
Fgt Prepaid. Save Tax 
Toll Free 800-231-3680 


We will meet of beat . 
GUARANTEED LOWEST FRICES 






fff MARYMAC inoustries inc 


22501 Katy Fwy 
Katy (Houston) TX 77450 
1-713-392-0747 Telex. 774132 


CIRCLE 655 ON READER SERVICE CARD 


Buy Wholesale From # 1USA computers & ELECTRONICS 
TOP NAMES — BEST PRICES — SUPPORT & SERVICE “Call Now” 


MEMBERSHIP $25 OFF THIS MONTH 1—800 777—1USA 


1988 


2GR MIC ROS | 

6.11 YLALTIVT OW PREC 
00208-AT 12MHZ steer 
St2K, 1.200, 40MB, HD, eed 
ClodCalender, Prin 


fatvanty 
We Wil cae bi els Prices. 


PORTABLE AT SYSTEW40 MB a 
PORTABLE XT SYSTEM20MS $1180" 


Other Configurations Available 
‘Prone Sudpect D Avatebiy $ Type Eros 
‘Cash Olecowrs Frias. 

CALL: (312) 416-0274 
‘OUTSIOE 11: 1-800-346-6004 


Banse ACCEPTED 
CORCLE 556 OW READER SERVICE CARD 





Nor 


OosIsIssv1a 





THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET .. . 


MARE 


COMPUTER SYSTEMS 


WYSE 
WYSEpe 286 


LAPTOPS HARD DRIVES 
TOSHIBA SEAGATE MINISCRIBE 
2108-eMHz $1,125 | T1000 $845 $245 | 20MG CARO CALL 
2112-12MHz$1.525|T1100 $1,399 

2200-10MHz * 125 | 71200 


2214-12.5Mz cau| T3100 CALL 


ADD ON’S 


XT EXP.MEM $95 
xT VOw/ser/par $89 


NEC PRODUCTS 


MULTISYNG It 


BEST PRICES 
PRINTERS 


EPSON 
PANASONIC. 


SPECIALTY ITEMS 


MW200 UNIVERSAL I/O BOARD 
18 EIGHT BIT ANALOG OUTPUTS 
14 HIGH VOLTAGE / CURRENT OUTPUTS 
1 ANALOG OUTPUT 
PLUS PROTOTYPING AREA 
10 PROGRAMABLE DISCRETE INPUTS/OUTPUTS 


MW777 MULTI FLOPPY DISK SWITH 
4 SWITCH BETWEEN 3.5 AND 5.25 DRIVES. ALLOWS USER TO HAVE MORE THAN 
2 FLOPPIES IN HIS SYSTEM, KEEP TWO 5.25 AND ONE 3.5 OR VICE VERSA. 


MICRO WORLD ELECTRONICS 


SALES 1-800-288-8088 SUPPORT 1-303-988 5907 
PRICES SUBJECT TO CHANGE: MC, VISA. ACCEPTE! 
CIRCLE 557 ON READER SERVICE CARD. 


TBM’ 
Model 30 8mhz 640k 2/35" .. 
Model 30 8mhz 640k 20mb 
Model $0 10mbz im 3.5 20mb 
All Other Models Available 

aan 


Deskpro 256k 2 Drive .... 
Deskpro/286 640k 1.2 20mb. 
All Other Models Available 
Smhz XT 640k 2dr mono .. 
f0mhz AT 512k 1.2 20mb . 


BEST SYSTEM BUY 


STI88......... $499 


4.7710MH2/0 wait/640K RAM 
360K FDD/FDD Controller/KB 
clock/colendor/ serial, 1 parallel & 
1 game port/I50W power supply 


STI 286........ $980 


6/10 MH2z/640K RAM/200W 
Enhonced KB/1.2 MBFDD 
WD Duo! FD/HD Controller 
dock/ealendar/BIOS 


STI 386....... $2,595 


With 40MB HDD 
Other penpherals 

also available — CALL 

Summit Technology 


P.O. Box 201702, Austin, HX 78720-1702 
(512) 335-0522 
}:800-445-8640 


We Will Beat Any Price On Stock Items 
P C TECHNOLOGIES 


312) 430-2800 
CIRCLE 559 ON READER SERVICE CARD 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 
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ETPLAGE 


COMPUTER SYSTEMS 


THE LOWEST COMPUTER PRICES FOUND ANYWHERE! 
LOOK! AT&T - PC 6386: 
1BM RAM, 1.2 MB FOD, 40 MB--$4,995. 
LOOK! AT&T - PC 6386 (Withoul 40 MB): 
-- $3,995. 


LOOK! (BMXT &AT's: 


Starting at only + $1,200, 


Ask for low, low prices on other products from AT&T, IBM, Digital, 
MinI's, Mainframes, stc., and cherge sii of your computer related 
purchases st only 12.75% APR on the WORLDCARDm credit cerd! 


CALL f COM/SOFT INTERNATIONAL 
(801) 562-1404 | {A Division of WORLDWIDE SERVICES) 
CIRCLE 560 ON READER SERVICE CARD 


DISKETTES 


TAKE 
THE BYTE 
OUT OF 
DISK 
PRICES. 


.29¢ 


Media Source soothes the sting when 


DISK DRIVES 


DISK UPGRADE BIDS FOR ATs 
QUB-14 overrides AT Drive Table to attow any 
compatible drive jo be attached and fully used 
with slandard AT controllers Short card uses 
one hatl slot includes complete Set-Up routine 
and low-level format facility Works UNIX, 
XENIX, PICK, other OS and networks NOVELL 
is fully supported $95 + $3 shpg. CA Tax. 


why 

Is 
GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Suite 201 


San Diego, CA 92103 
800-284-3269 


PS/2 DRIVES FOR PC'S AT'S 
Compatikit-PC. . 

Compatikit-AT $309 
Built-in Noppy controllers no problem Sup- 
ports multiple drives and lormats Lets your 
computer use IBM PS/2 14M diskettes plus 
more Calt for further information 
VISA/MC/COO/CHECK. 

MICRD SOLUTIONS COMPUTER PRODUCTS 
132 W Lincoln Hwy 

DeKalb, It 60115 

815-756-3411 


8 INCH DISKETTE SYSTEM 

Read, write, and lormat diskettes rom (BM 
Mainirames, minicomputers, data entry equip- 
meni, etc Complete easy 10 use soltware han- 
dies EBCDIC conversion Can read and write 
CP/M 8-inch disketles {many tormats) You 
also can use 8-inch drives lor PCDDS tiles, 
1200 KB per diskette! $1095 complete 
MICROTECH EXPORTS 

223 Forest Avenue 

Pato Alto, CA 94301 

415-324-9114 


Order by phone 1-800-356-2553 
Of 404-952-2990. We accept 
ManerCard, VISA 


CIRCLE 561 ON READER SERVICE CARD 
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EXPANSION UNITS 





DISKETTES 


Your system works! Finally! 

Don’t scrap it... 

Keep it growing 
with PC-XTRA = 


6 SLOT EXPANSION CHASSIS 


*S NOT 


PC-XTRA makes room for the add-ons Made in USA 
you need for continued growth. 
No hardware modification! No software changes! $449.” 


Only S54 B00 an Soom ae 
PC HORIZONS, INC. Caliiomia residents 206 6% sales tax. 
1710-M Newport Circle, Santa Ana, CA 92705 
{714} 953-5396 CIRCLE 564 ON READER SERVICE CARD DEALER INQUIRIES INVITED 


5a" $4 DSDOMin 100 
38e Min 50 


Color 574" DS 00 Min £0 49 
5¥4" IBM-AT HD Min 50 
Boxol 10 Min 10 boxes 












1988 — The Year of the RAM 


BRAND NEW FROM TALL TREE SYSTEMS 


NOW A FAST 12 MHz! 





Min 25 Subject to availatiity 99¢ 






3¥2°0S 00 uM Sic baae eerie EMS JEAN adie 
‘ LIM EMS Memory Board up to 6MB an one 
Mon 25 Subject to avalatety $1.09 120 ns $259 board (1MBx1 es are stot 






25 40MB Me Carre 
Im DE! Compatible Mn 5 $1590 
Sa 1206 Data Crys 

Mn. § $19.0 


LARGEST TALL TREE DEALER IN THE COUNTRY 


EVEREX RESEARCH 

Perr gal EMS for PS/2 Model S0/60 [0 BOCARAM 30 LIM-EMS 40 for PS 2 Model 
aK $290 25/30 10 MHz 0-2K $119 

mau Sood EMS AT tOMHz OK 3MB_ $139 GOCARAM AT 16MHz OK 2M6 $188 


CALL FOR LOW PRICES ON INSTALLED MEMORY 
State of the Art Computer Products = 

Toorde: <= ae RAM 4 EXPLOSION For into. 

1-800-634-4726 #4 Fartax VA 22031 (703) 641-0322 

CIRCLE 565 ON READER SERVICE CARD 


CALL DRAM 


— Lowest Price in Market 
— Volume Discoun:s 
— 100% Guaranteed 


Dynamic RAMS 












Inenecuate shuppng—Guaranteed satstacton 
Cal for greater discounts on iarper orders 
Shong $150 $150 
per mun order $150 each addi lof 
WC VISA accepted 


1-800-537-1600 
Operator # 67 


M=P 
















PERIPHERALS 


Gept. No 1823 PO Box 81000 
San Francisco. CA $4181 
(CIRCLE S62 ON READER SERVICE CARD 





PERFORMANCE PERIPHERALS 


for 
J LAPTOP pcccshelit 


s Expansion Card intemal Modem 
ey ‘ and D&-9 CaaS sons (or 
eyo tot: T1200, 11100 + , 75100); 












EXPANSION UNITS" 


ICs £85 PROMPT RE DELIVERY! 






Policy Price subject to chant 
Min order $10, MC/VISA add 4% 
CA residents add 6 5% sales tax 
UPS. Ground $4, air $6 (1 Ib) 


(415) 398-2987 
Open M-F 9-6 
PO Bon 500127 SF CA 94156-0127 





© 2400 bps intemal Card free! with RJ11 
and DIN 8- for hy ame be upler jacks or 






the THO00) M: 
@ COMMS.-2 Expansion Card; S232E . $199 
© Internat Card (T1000): $2321 cd, 
@ AdaptaPAK 12V 

rechargeable pack ead ot fos 
(Soe FIRST Looks, 2/16 PC Mag. pg. = 


PRODUCT R&D Corparation! 
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1194 Pacific, San Luis Ob 
Phone hos) Sees 


(05) peel ede FAX < (805) ¢ aris 
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PERIPHERALS 


9 TRACK 
TAPE SYSTEM 


_ IBM PC/XT/AT 


==] 


« Maintrame to PC Deta “ranster 

» High Speed Backup 

+ All Sottwara. Compiete System 

+ Service and Support. easy 
instaliation 


cait (878) 343-6505 or write to” 
Contech Computer Corp. 
P.O Box153 Terzene. Calif, 91356 


CONTECH 


CIRCLE 568 ON READER SERVICE CARO 


-Track Tape 


Subsystem 


Now you can cane data files 
ban your IBM PC/XT/AT 
and any Era or muni- ae 
computer using compati 
1600 BP 9-Track tape. Unit 
can also be used for disk backup. 
Transfer rate ts up to 4 megabytes 
minute on and compat- 
tbles. Subsystems include 70% 7 or 
10 “2° streaming t: rive, 
coupler card and DOS or ENIX 
compatible software. 
Prices start at $2,995. 


[JUALSTAR, 


9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
CIRCLE 569 ON READER SERVICE CARD 





Hardware/ 
Peripherals 


continued on the 
following page 
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Fulcrum’s Trackball Plus,” 
Editor's Choice 
e PC Magazine® 


“While its $95 price is as tow as the least expensive mouse... 
flexibility and value give it the edge over the competition.” 


—PC Magazine. 
451 Allen Ct., Healdsburg, 


q CA 95448, (707) 433-0202 
TaN Dealer and OEM 


FULCRUM inquiries invited 
COMPUTER PROOUCIS 
€ Copyright Ziff Communication Co 1987 


PS 


Cs, 


For information, call or write: 


CIRCLE 570 
ON READER SERVICE CARD 


MAINFRAME TAPE SYSTEMS 
for PC/XT/AT/PS2 and MAC! 


Our “Tepe Connection” products cen reed end write your 9-track 1/2” 
800/1600/6250 BPI megnetic tapes from mint end melnframe computer 
eyeteme using your PC. We heve developed dozene of trenefer 
programe end manufacture meny models of tape controller cerds 
ond cablee. We sell hundrede of eysteme eech month end offer our 
cuetomere the lowest prices, beet service snd technical support. 
Call ue today for the best price on tape drives trom ANRITSU, CIPHER, 
KENNEDY, ond QUALSTAR. Deeler end volume discounts evelleblel 


1120 KAIBAB - FLAGSTAFF, AZ 86001 FLAGSTAFF 
(602) 779-3341 « TLX 705609 ENGINEERING 


PC-HOOKER 


A poweriui end easy touse connec- 
tivy tool thet lats you hook together 
any two IBM PC competible 
computers andtransferfiles in either 
direction et spesds sxceeding 
115,000 baud. 


Faster than Lap-Link™ 
Easier than Bridge 


Connects eny two PCs 
Seriel end parallel 













MORE POWER! 
LESS HEAT! 








LESS NOISE! 

















PS/2 ready Tome PCT 2w «ATK STD STB8 


| TC2s0 at mow ux 













STO $178 








Complete only $59.95 
To order call 1-800-865-8455 


AMULCA 


102S Main Street Park Aidge, Ii 60063 
Lap-Link 48 trademark of Travatng Software inc 
CIRCLE 571 ON READER SERVICE CARO 


2 50.8 TC models inchide these additional leatures 
heavy duty Components: rehable sinusoidal power siage 
Doght regulation jow nipple patented high efficiency 
cooling Syatem fgorous testing. 1 yr warranty 

3 TC models keep expansion cards & drives 25¢.45" 
} cooler tor greater reliability and longevity 

Also avaviable diitration aystems, suniiary cooing fans 
ullra-quiat Fup and Conner hard drives. 


PC COOLING SYSTEMS 


31510 Mountain Wsy, Bonsall, CA 92003 
















PAS 








POWER SUPPLIES 





Exceeda 115,000 baud : 

Two way transfers 0: 
DOS organizer T2008 
Full text editing MODEL POWER COOLING MOISE PRICE 
Telk mode STANDARO XT 150W 10K STO 88 
Heyes modem support STANOARO AT 200W_—L0X_—STO__ STS 
Print fecllity | SO1S0 POAT «150 TAR OU 8149 
Universal cable a x = tt sm “ 
5%" end 3%" disks TC200S POXT 200W RAK 8H S89 







1 All models feature FOC UL. 120V/240V 4 drve plugs 
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SECURITY 


TO PLACE YOUR 
SAFEWARE INSURES COMPUTERS 
Call toll free lor intormalion and immediate AD IN 
Coverage . 
BUSINESS COMPUTERS PC Magazine 
@ HOME COMPUTERS : 
© COMPUTERS OVERSEAS Classified 
© COMPUTERS YOU LEASE 


@ COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE, The Insurance Agency Inc. 
2929 N High Sireet, P.O. Box 02211 
Columbus, OH 43202-0211 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


Marketplace 
Call (212) 503-5115 





SPEED DEVICES 


IBM-AT SPEEDUP 


The High Performance Speedinjector™ 


Wort GU © Will run say IBM AT faster Avetege speed tor s 8 MHz AT 98 

CEL MHz! Raplacss (hs CPU's Crysts! with a rabable trequsncy 

pynileasizay jor full compatsbillly Easy plug-in installstion 

~*+—_-* Features: 

266 / 2 87 For Tha CPU — 100% continuously venebis frequancy 

from 6-14 MHz, ssisctsbls whils running & Mods Switch for switching between 

Stsndsrd snd Srey setspeed & Full hsrdwars Resst Switch For the 80287 

— Indspendsnt 60287 speedup « ssisctsble trom, Stsndard 2/3 CPU spesd, 8. 

10, els snd 16 MHz Sctual 80287 spaed & The fastest 80287 speeds. 

svsilsbis 

XCELX Modsla 

Tha Oasktop Remots Vsrsion — Varisbla CPU control, Mods Switch 

and Reset Switch srs sil conveniantly locsted on sn sesy-to-use 

dssk-top controllar A meee ._ {#XA03-R) $159.05 

Ths Raar Mounted Version — Vsrisbis CPU control, Moda Switch and 

Rasat Switch ara iocsted on ths rsar psnal ot tha AT «... (#XA01-N) $99.05. 

Ths Speed Utilities” — Software for the XCELX thst will Oisplay sxact XCELX 

sree: lor ting tuning ot tha CPU speed & Speedup ths Herd Disk & Corract 
jcePY. Diak "Drive Not Assdy” srror & Speedup Keybosrd  (#SU01-A) $30.85 

FAST 80267 — 8. 10. 12, 14 and 16 MHz Taat rated 

& gustanteed ee Est, 78 5 (#MP1) $ Calf 

FAST 00286 — Rapiscsmsnt CPU for spend sbove 10MHz (#CU1-A) $259.05 

FAST RAM — 128K & 256K, 100NS & 120NS 2 (#RP 1) $ Colt 

MIL-SPEC tala — Tha Famous Anel Crystsis for old ROM ATa. 

Choose Irom Gis nD Speed) 16/8, 17/8 5, 

18/9 §, 20/10 MHz i rs (#CA1-16/17/16/19/20) $18.05 


INCREASE OVERALL SPEED — UP TO 300% Ordar Line: 


4 MO if. NPFT WS) 800-641-3322 ext. 1110 
TWO" \ Aas 
SootTaeaemcrree WARRANT al ate Liat 


Post Office Box 866 A Flemington, New Jersey & 08822 


CIRCLE 573 ON READER SERVICE CARD 


SOFTWARE/ACCOUNTING 
EDUCATIONAL SOFTWARE 


CPA See! or We Pay! CPE Seamer! Education 


Over 2,100 computer multiple-choice  Eam hour for hour with the MicroMash 
and essay/problems with text solutions CPE Series on your micro. Keep current 
from recent CPA exams. Cumulative re- on accounting and tax topics. Self-study 
cords indicate future study and exam and self-paced. Each course earns rec- 
readiness. Call for brochure and OEMO ommended 0 hours. Cal? for informa- 
Information CMA Review and CIA Re- tion on titles. Cost: $99.95 per course 
view also avallable. Per user 










































(800) 241-9700 
In Colorado: (303) 799-0099 
14 turverrwess Drive Ezot. F104 Englewood, Colorado 90112 


Operates on MS-DOS compatible machines 
American Express, MasterCard) VISA accepted 








MicroMash* 
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ACCOUNTING 

MIP FUNG ACCOUNTING 

Te MP ford Aan Sines CLIENT WRITE-UP 
financial and managenal reporting requirements 


of not-lor-profil and governmental organizations, 
The System features mulbple fund and fiscal 
years, user-defined reports and sx levels of 
account coding Modutes offered G/L, AP, AA, 
Payroll, Encumbrance, Expenditure Budget, Reve- 
nue Budgel and Lotus/DBase Interface MIP FAS 
is available for IBM XT and compatibles. 
MICRD INFORMATION PRDDUCTS 

§05 East Huntiand Dy., Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


PRO PC-ACCOUNTING 

“Best accounting package I've seen yet I've 
tried Peachtree, DAC-Easy, MCBS Thanks for a 
fice job af programming” J Kolesar of Los 
Angeles. AR/AP/GL Invoicing-Invenlory, etc 
$39 95 Includes 1 year free regisiralion Check 
or Money Drder 

PRD SYSTEMS SOFTWARE INC. 

PO Box 1437 

Plymouth, MA 02360 

(617) 747-3332 


NCS FUNO ACCOUNTING 

Powerful fund acct'g software lor local govts, 
schools, and ather non-profit entities System 
is customized lo uses needs Modules Gi. AP. 
AR, Encumbrance. Budgets, J-Entry, Chkwrt'g, 
User-Designable Reports, Integrates with NCS 
PAYROLL and UTILITY BILLING and operales 
on the 18M family of micros and compatibles. 
NATIDNAL CDMPUTER SYSTEMS, INC 

P.O. Box 9365, 

Minneapolis, MN 55440 
800-328-6172/612-830-7652 


PC-FUNG 

The leading fund accounting system lor local 
govts and non-profil organizations Modules 
include General Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts. The system supports up to 99 
tunds, 9999 depts. PC-FUND runs on the IBM- 
PC and mos! MS-DOS and XENIX computers. 
AMERICAN FUNDWARE, INC. 

PD Box 773028 

Steamboat Springs, CD 80477 

(800) 551-4458 (303) 879-5770 





ARTIFICIAL 
INTELLIGENCE 


RELATO™ 

Find shortes| path to who you wanl to know by 
utilizing the power of your existing personal 
network of friends, coniacts, & associations. 
You are an average of six handshakes away from 
anyone else in the US Discover how small the 
world really is. RELATD ™, a new concept in a1 
software for $49-95/cod/visa/me 

BIOLDGIC INC. 

50 Music Square West, Suite 506 

Nashville, TN 37203 

1-800-852-4794, 615-321-3241 


$250 
@ TESTEO AND PROVEN IN 100's OF FIRMS 
« FAST, EASY TO USE SYSTEM 
@ FULLY INTERACTIVE MENU ORIVEN 
PROGRAM WITH HELP SCREENS 
@ FLEXIBLE CHAAT OF ACCOUNTS 
@ UNLIMITED DEPARTMENTS 
@ COMPLETE FINANCIAL REPORTS 
Oetail General Ledger 
income Statement and Balance Sheet 
‘Statement ot Change 
Sub-schedules 


Job Cost and Other Special Reports 
© OPTIONAL LOTUS/SBASE INTERFACE 


@ MIMI WORD PROCESSOR 
R-THE-FACT PAYROLL 

Eamings Records 

Federal 941 5 - State UfC Report 
‘W-25 AND 1099's 

@ INTERFACES WITH OTHER PROGRAMS 
General Ledger/Payroll Writing 

Receivables Pay 


Unrventory! abies 
@ TELEPHONE SUPPORT 
@ PRICE $250 00 - INCLUDING 
PRINTEO MANUAL 
IBM PC/XT/AT AND COMPATABLES WITH 256K 


HOWELL ASSOCIATES 
4545 BISSONNET SUITE 260 
BELLAIRE, TX 77401 
(713) 661-6652 


dBASE ACCOUNTING TOOLS 
/GENERAL LEDGER /ACCTS PAYABLE 
/INVDICER & AVR /SALES ANALYSIS 
SERVICE BILLING /DRDER ENTRY 
IDB COSTING /JDB ESTIMATING 
/PURCH DRDANVENTDRY /PAYRDLL 
$99 ea + s&h w/ABASE 2,3 013+ Source Code 
GATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Diego, CA 92107 

(619) 223-3344 
Visa-M/C-AMEX-Check-COD 


BUSINESS 


Are resting: wasting 
your valuable time? 

Managers—you can hatd fewer betier meet- 
ings. Reach logical conclusions faster and 
implement them wilh greater conlidence Dele- 
gate more effectively. Check whal Esther Dyson 
had to say about DECISIDN PAD™ in FDRBES 
8/10/87, then order a copy tor your PC compal- 
ible at $195. 30-day ND RISK guarantee 
Apian Sottware Inc 

1-800-237-4565, Ext 113 

PD Box 1224 

Menio Park, CA 94026 


TIMECAROS ARE EASY NOW 

Easy menu entry tor standard clock. Reports 
Include summary, labels, anatysis & duplicate 
cards. Export to DBASE or spreadsheet. No 
limit on employees. Includes backup & easy 
employee maintenance. Fas! Too Free demo to 
MIS/0.P Personnel. Limited Time $49 00 
We Save Your Time. 

TIME TRACK 

417 Fawteld Pike 

Yellow Springs, Dio 45387 

513-767-2696 
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BUSINESS 


(ee ieee Cegeetienieerion © aa 


TRACK TIME. CAPTURE CASH. 
NO SWEAT. 


btimesiios’ Ill 


attomeys, accountants, consultants, and ALL service Pree: 
sionals. By automatically tracking time and expenses, TIMESLIPS Ill gives 
youleret and more accurate billing. The abil 

len through the cracks. And a better 


Perfect for: 


+ Memory resident, uses 60K RAM 
* Tracks time with a ieee ll 
+ Batch enters time/expense data 

* Thousands of custom bill 

formats 


Call 617-768-6100 for 


NORTH EDGE 
SOFTWARE CORR 





3a  . eas 


QubeCalc™ 
InstaCalc™ 


**Get a 10% discount If 
you mention this adif 


QubeCalc™ is sadat' page 3D 
spy Faacshaat:thal 780¢ that adds pagas to 
instant consolidabon. 


instaCalc™ is a full power pop-up 
spraadshaat that lats you cut and 
processor, 


pasta with your word 
PLUS: nee scraans, Import/export 


1-2-3 & GBASE, graphics, macros, 

sorting, linking, and much morel 
QubeCaic Is 369.95. InstaCaic Is 
$49.95 (Check/MISA/MC ). 


FormalSoft (OO TS68-0971 
Box 1913 Sandy, 
CIRCLE 576 ON READER SERVICE CARD 


BUSINESS TIME 
MANAGEMENT 


*** DATEBOOK $89.95 *** 
“APPOINTMENT SCHEOULER® 

{deat for Professionals! Features include help 
windows, multiple bookings, tlexible lime inter- 
vals Searches lor openings wiltin specilied 
days and lime Supports 20 diferent schedules 
Prints daily appts IBM/XT/AT compalible (w/ 
hard disk) $8995 + $4 s/h, Chk/Visa/MC, 
MD add tax. 

*** EXECUTIVE CDMPUTER SYSTEMS *** 
*s+*°1571 Fenpark Drivet***"tee"* 
seeeees*Ferion, MO 63026°**** 
senenenene(34)a43. 5757008 








lonal "Accounting Link" software eros its makes 


* TIMESLIPS Ill compatible with Dac Easy”, Peachtree’, 
Great Plaine”, and many other accounting packages. 


(Rated 9.3 by InfoWorld) 
“TIMESLIPS Is the best time and bili at -" 
Toure system at any price. 


1-800-338-5314 TO ORDER 
informatior/rush 


$199.95 plus $7.00 s/h 
Not copy protected. 30-day money back guarantee. 


to recover cash that could 

le on your own productivity. 

* Generates custom financial 
feports 

+ Exports data to spreadsheets 
and databases 

» Auto backup, built-in macros 


239 Western Avenue 


Essex, MA 01929 
CIRCLE 578 ON READER SERVICE CARD 
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© = 6 = ¢ ce ¢ oe ¢ ee 6 ee ¢ oe 9 6 oe 6 oe 6 oe fe 


EZ-FORMS"™ 


aCreate, Revise, Fillin/out (pre-panied), 
Fite, Print, all nds of FORMS (4 incl.), 
@Solid line/box draw, ex/impott, cuV/past, 
Protect fields, auto-date/time/#. On-ine 
help & power features make tt easy. 
Req. 256K, DOS 2.1+, most printers inci. 
HPLJ-Yeart. HP-Soft LP fonts (ea) $39. 
50 + Extra Forms ONLY $10 word req 


te $19, no joke! 
Wh. SE-US/48, $10/2day/ Odry other, $20 exUS, 
‘TX tax 8%. Reg. $49, C30, etc. STC wo notice, 
© EZX 403 NASA 1E, Houston TX 77508 


ISA/MC/AX orders only please- 
toll free: 800-999-6999 ext.M32 


Ord/??: 713-488-0210/338-2238 
CIRCLE 877 ON READER SERVICE CARD 





COMMUNICATIONS 


MULTI-USER BBS 

(FOR IBM PC AT) 

TEAMate - a mainframe quality BBS A mini 
Compuserve Full screen cursof-controlied in- 
terface, lopic outhine structure, public and pn- 
vate lopics, audit trails, xmodem. integrated 
mail, conten! retrieval and more MS-DOS, 
XENIX and UNIX versions. 

MMB Development Corporation 

1021 No Sepulveda Bivd.. Suite K 

Manhattan Beach, CA 90266 

(IN CA) 213-545-1455 800-832-6022 
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COMMUNICATIONS 


COMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Computer-Telex-Link Replace 
thal aging telex machine! Add telex service to 
your business tor cost effective worldwide com- 
munications! Computer-Telex-Link transtorms 
your PC into a stale-ol-the-art communications 


fool lor telex 
=~, Computer 
* Telex 
Link 


Cawthon Scientific Group 
24224 Michigan Avenue 
Dearbom. Michigan 48124 
Phone. 313-565-4000 


COMVIEW PROTOCOL ANALYZER 
ComView will tum your PC into a serial data 
communications analyzer. 64K butles, control 
lines, errors, macros. multiple character sets. 
string search, print, 2-38400 baud, char count, 
tile save. easy use. llextble contiguration In- 
Cludes cable/manual. $250. 30 Day Money 
Back. Demo $10. Visa/MC/COD/POs 

THIRD WAVE SOLUTIDNS, INC. 

P.D Box 684 

Norcross, GA 30091 

(404) 923-6700 


Communications Library $99 

This library contains 50+ low/mid/high level 
comm commands. Use this to add tull-teatured 
comm to your program. Features include 
XMODEM, encryption, modem + RS232 con- 
{rol + more Availabte for 30 lang/compirs No 
Foyalties VISA/MC/AMEX 

GLENCD ENGINEERING, INC 

3920 Ridge Ave 

Arlington Hits., IL 60004 

seearenserers (319) 390.2499 “eeteteeenene 


CONSTRUCTION 


COST ESTIMATING/BIOOING 
Powertul, comprehensive system for building 
fast. accurate and compelitive estimates A 
complete. stand-alone program Menu-driven, 
very easy to use Over 30 types of reports IBM 
XT/AT and compatibles. Hard disk, 384K dB Ilt 
version with source code also avail System 
$245, demo $15 (CA add tax), CK/MO/COO 
CPR INTERNATIONAL, INC. 

992 Richmond Street #101 

Et Cerrito, CA 94530 

415-528-0581 


CONSTRUCTION MANAGEMENT 
Affordable, understandable software tor build- 
ers. Job cost, billing lime and materials or per- 
cent complete, payables, change order and 
retention tracking in one package Prints 
Checks. statements, bids, 30 + feports. Clear 
manual & help windows, backed by our protes- 
sronal phone support staff $795 

YAROI SYSTEMS, INC. 

830-Lagera Street 

Santa Barbara, CA 93101 

(805}966-3666 


DATA BASE 


ROOTS I! FOR GENEALOGY 

Organize your family tree and print camera-ready 
famity books containing charts, text and indexes. 
Store, retrieve and display 1.000's of family tacts 
with biographical skelches and source decumen- 
tation. Lightning-fast searches and sorts. 250 
page manual Satisfachon guaranieed Write for 
free brochure. $195( + CA tax). 

COMMSOFT 

2257 Did Middletield Way, Ste A 

Mouniain View, CA 94043 

415-967-1900 


OON'T BUY CLIPPER™ UNTIL . 
you see our free dBASE Compiler Evalualion 
Kil Contains a demo disk with 8 PRG's and the 
sesults of compiling with Chipper QuickSilver, 
and FoxBASE PLUS See for yoursetf how all 
three compilers work Also 15 benchmark tests, 
detailed brochures, and complete reprints of 
magazine reviews aboul at! three. FREE ND 
DBLIGATION Call 24 hrs 

r= ne oe oe ee oe Lames | 


'FREE | 


I aie + COMPILER oeno t 
L oa oo oo oe oe oe ma ol 
dataBASE Speciatties 
PD Box 2975 
Oakland, CA $4618 
(415) 652-2790 


DATA ENTRY 





Discover the full potential 
with KeyEntry II, the world’s 
leading general-purpose data 
entry system for PCs. 


SCS 


Southern Computer Systems inc 
2732 Seventh Avenue South §—_1- 800-533-6879 
‘Birmingham AL 35233 (205) 251-2985 
CIRCLE 578 OW READER SERVICE CARD 


VOE—Viking Oala Eniry 

The premier data entry system Full-fealured to 
replace key punch & keydisks Full screen 
“FORMS,” double-key verily, wide variety of 
Options, crossiools, subtolals, batch balancing. 
duplicaling, sialistics, skipping, etc Character. 
field & record level validations $120-600. Also 
tor minis. 

VIKING SOFTWARE SERVICES, INC 

Dots East Saely Lien, Sule BE. 

Tulsa, Oklahoma 74105 

(918) 745-6550 
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DATA ENTRY 


DoOubIe data Entry Speed 
without changing aoftware 


-0f convert raw data from mainframes with Data“Lift. Data“Litt halves the drugery & 
expense of making namee/addreeses look less like computers and more like people. 
Enter abbreviated, unpunctuated data In all caps using your current software. Then run 
Data*Litt to expand abbrevs thru customizable tables (it never truncates), add missing 
periods & commas, and convert to Upper/Lower case (if desired). 


Before: WM J MCHUE JR PHD 
CEO 
BTR 
POB 21,3 SKY BLV 
S SF CA 94080 


After: Mr. & Mes. J. McHue, Jr. Ph.D, 


Chief Executive Otticer 
BIO/TECHNOLOGY RESEARCH, INC. 
PO Box 21,3 Sky Boulevard 

South San Francisco, CA 94080 


Easy to use plus context-sensitive help. Fast: 10-20K rece/hr. Converts dBASE III files 
directly, Imports/exporis ASCII. Requires 512K RAM. 30-day mvb guarantee. 


DetaLift $ 69 
POB 384, N. Scituate MA 02060 


Peoplesmith, Inc. 


ENTRYPOINT 90 


The most widely used data 
Capture management system. An 
easy-to-use, flaxible, cost effac- 
tive, heads-down altarnative. 
Communicetions support for 
on-line/off-lina, LAN. 


+ 150,000 ks/hr + 24-hr. bulletin board 
800 hot lina * Cell for demo disk 


DATALEX 
100 Pine Street, Suite 2400 
Sen Francisco, CA 9411t 


800-962-8868 415-362-4456 
CIRCLE 580 ON READER SERVICE CARD 


OATA ENTRY EMULATOR 

You will not find any PC Data Entry System— 
FASTER, EASIER to use, or LOADEO with more 
USABLE features. Orstribulion Worldwide The 
EMULATOR will meet your Data Eniry needs- 
OR-retum it with no obligation PC or OE style 
keyboard. Fully menu driven. Price $395 30 
DAY FREE TRIAL Also avait tor IBM S34/36 


MPLTER 

Eis YES 
ma 
aie KEYES 
21929 Makah Road 


Woodway, WA 98020 
(206) 776-6443 


FOLLOW THE LEAOERS 

6 ol the 10 largest corporations in America have 

chosen DPX to fead them inlo PC-Based Data 

Eniry Call now tor evaluation copy ot RDDE/PC 
- $40 (refundable) $6 shipping ROOE/PC is a 

complete sotution allowing standalone or net- 

worked PC's lo replace all lypes of key-to-disk 

systems. 

OPX 

20823 Stevens Creek Bivd, Sle 130-M 

Cupertine, CA 95014 

TELE UU 


1986 


CIRCLE $79 ON 
READER SERVICE CARO 
(617) 545-7300 


DESK TOP 
PUBLISHING 


[rexpene've DeskTop Pub- 
lishing! Add the PowerText 
Formatter, Software for Automat: 
ic DeskTop Publishing, 1o your 
word processor and out perform 
the top seiling products. For 
only $149.95! Call for 14 page 
brochure! 

utometie features and style 

sheets allow publishing one 
page letters to full length books. 
LaserJet camera ready copy ~ 
good looking copy with other 
Printers. Indexing, Table of 
Contents, Outlining, boxing, 
graphics placement, and more, 
are automatic. Hard disk, EGA, 
mouse, windows not required, 


Beaman Porter, Inc. 
417 Halstead Avenue 
Harrison, NY 10528 
(914) 835-3156 


1 
CIRCLE sa on hesien Sehnce CARD 


VENTURA AND PAGEMAKER USERS, 


COREL HEADLINE creates unique 
headlines, ities. logos or graphic 
embelishments for use in Ventura or 
a SSE: With COREL 
Can stretch, rotate, gray, 
Shadow of Shade 
for use in Ventura $185 US. 
VENTURA UTILITIES indudes Styler, to 
print your style sheets and 6 other 
panel Casas $99 US. COREL 
'ABIN lots you sesily import a spread- 


Sein ene 


TION 
Sn Se Ave. Ottawa, ONT K1Z 7M4 
1 
Ce dnt cot tania aaa, 











FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


for PC/XT/AT/PS2 and MAC! 


pet Connection" perenerd can read text from are 


ks, reports and lattera 


trainable character recognition pi 


difficult to read 


into 
materiai. 


your PCi Wa devel 


unique 
ram called “SEE POT RUN" for 
typed material, we provide a 


pretrained program cailed TE ADRIGHTS Ou Our "SCORE" program will 
analyze bubbla forma. Selling hundreds of aystema each month, we 
offer customers tha lowest pricea, beat service and technical support. 
Call us today for the best prices on scanners from HP, CANON and 
PANASONIC. Dealer and volume diecounta avallablei 


1120 KAIBAB « FLAGSTAFF, AZ 86001 
(602) 779-3341 + TLX 705609 


Desktop Publishers Int'l. 
Ventura Publisher $469 


HOTSHOT plus! 


Fants far Ventura, Pagemaker: 


Cent.Sch’Ibook, Palatino, 


VS, Softcraft/Bitstream, ADOBE & Conafont 

Amdek 1280 monitar ($699): LaserView ......... 
Princetan Scanner complete w/PC Paintbrush+...... 
Canan, Micratek, Datacapy. Scanjet scanners ..CALL & SAVE 


FLAGSTAFF 
ENGINEERING 





(800) 548-0386 


Ventura w/mouse $529 
WYSifont (great!) $79 
Dingbats (0@®), Helv 
jelv. Condensed, Timen Rmn, many more 
Starting at $49) 
starting at $1499 


.$895) 


JLASER+ SA card w/prnter interface ..... .. 
Halo DPE(S 129); Pub. Paintbrush ($189): Typefoundry ($349) 


1006 more DIP producis. 
VISA/MC welcome. 


Call for our (ree price list/cctalog. 
TECH & NY Stote (212) 334-1234 


CRCLE 583 OW READER SERVICE CARD 


WithStyle 
Style Sheet Manager/Editor 
for Ventura Publisher 
@ View Sevle Sheets 


@ Print Selective Tag Reports 
@ Edit Tags 


Software Systeme, Inc. 

1410 39th Street, Brooklyn, NY 11218 
7EBAS1-3100, (800)63-PECAN 

VISA/MC/AMEX 

CIRCLE 584 ON READER SERVICE CARD 


nen carnal eg ee 


LEARN DESKTOP PUBLISHING 

With VIOEOTUTOR 90 minute video tape, 48 
page workbook and example diskelle Learn 
Ventura Publisher or Aldus pagemaker quickly 
and easily Clear comprehensive instruction 
Ventura users! Ventura store now open, call for 
tree Ventura cae and fonts catalog and free 
Ventura fips 

MOEOTUTORUVENTURA STORE 

219 Hihau Street 

Kailua, Hl 96734 

808-254-6419 


EDUCATION 


GRADE WEEK VACATIDNI 

Average and print out your grades with the fast. 
easy-to-use AEIUS GRAOEBOOK program 

New version 2 3 1s published as Shareware. In 
use by leachers coasl lo coast since 1985 
Shareware disk wilh program and lulorial only 
$10 ppd Register for program, printed manual, 
phone support. and update nolificalion lor only 
$35 ppd Free Literature Check, VISA or MC 

AEIUS CORP 

PO Box 700457 

San Jose, CA 95170 

(408) 257-0658 


ee ae 
ENGINEERING 


ENG/SCi GRAPHICS 

OMNIPLOT(S) {screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer 
ing/scientific 2-0 & 3-D graphics with NO NO PRO- 
GRAMMING REQUIRED! Menu-dnven, flexble. 
Professronal Choice ot formats tabutar/ine, con- 
tour, bar, pre, 3-D wire frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P), both $295. 
MICROCOMPATIBLES 

301 Prelude Orive 

Silver Spring, MO 20901 

(301) 593-0683 
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ENGINEERING 


ARCHITECTS/ENGINEERS 
dob-Cost/Job-Bill is written especially for Ar- 
chifectural and Engineering lirms where project 
cos} Managemenl and invoicing is required 
Menu driven features mclude Job History, 
Expense Summary, Time/Wage/Salary/Billing 
Totals, Password Entry, and Invoicing IBM and 
compalibles, 256K/Hard Oisk reqd . $295 + 
$3 s/h US Visa/MC/Check 

SAVSIsuctural Analysis, Inc. 

301 W Camino Gardens Blvd , Suite 110 
Boca Aalon, FL 33432 

Toll tree 800/635-6366 Tone 614 


ARCHITECTS ANO ENGINEERS 

The AEMAS syslem ts designed for Archilects, 
Engineers & other fms where monitonng pro- 
jecl costs 1s required Modules include Job 
Cost, Payroll, AP, AA & General Ledger 
AEMAS ts fulty integrated. includes aulomalic 
invoicing & fies-in fo most spreadsheet & WP 
programs Multi-terminals available 

OATA BASICS, INC 

11000 Cedar Road, Suite 110 

Cleveland, OH 44106 

(216) 721-3400 


senneeees CAQKEY 3 *tttttee* 
Reg $3.195 . $2,695 
Reg $495 $425 

To speed up and enhance your use ot CADKEY, 

we iow have the complete line of CADJET 

Orgilizer MASTER Template Series for CAD- 

KEY3. Call or write for informalion 

HLB TECHNOLOGY 

PO BOX 527 

Blue Ridge, VA 24064 

(703) 977-6520 


STRUCTURAL DESIGN 

Fast. highly inferactive, integrated programs for 
siructural analysis and design of BEAMS, COL- 
UMNS. TRUSSES and FRAMES of any material 
Easily mastered programs resufl in dramalic 
lime savings while producing efficienl, accurate 
designs Specity PC, XT or AT and send $25 for 
demonstration diskette (0° 

C-Squared B-Squared Software Design, Inc 
461 Bush Street Sle 220 Dept A-2 

San Francisco, CA 94108 

415/391-7309 


SIMULATION 

GPSS/PC Is a full-power version of GPSS. the 
mos! popular mainframe simulation tanguage. 
Specifically designed for interactive use on to- 
day's high-speed microprocessors. 1S loaded 
with features such as interactive graphics and 
animation Using GPSS/PC, you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

PO. Box 17178 

Stow, MA 01775 
800-223-1430/617-897-5662 Ext 316 


ENTERTAINMENT/ 
GAMES 


*** * ADULT SOFTWARE * * * * 

Walch these gisls! Le! your PC/XT/AT, Compal- 
ibles & you fave some real enlertainment. 
Games, graphics and more for adults only. 
Volumes 1 and 2 are $11 95 each ppd Volume 3 
$1695 ppd Contidentially assured Color or 
graphics card needed Must slate and sign age 
as over 21 514° format 

AOS. 

PO Box 106 

Marion, CT 06444 


CRBSSWDRD POWER™ 

Up fo 80 words in each puzzle Make single 
puzzles or automatically create and print up to 
15 different puzzles trom each list of your words 
and clues Reuse words & clues in new puzzles 
withoul retyping Great for games or vocabu- 
lary/review Check/MO $69 Add $2 for ship- 
ping/WI res add 5% tax 

WISCO COMPUTING 

2821 Sampson Street 

Wisconsin Rapids, Wi 54494 

(715}423-8189 


3 1BM TRIVIA GAMES 

Sports, New & Old Testamen! $19 95 ea, Graph- 

ics/sound Colorormono 3 levels. 1-2 players. 

Timed scoring More! Gel any 2 (over 1,000 

mull. choice questions) only $29.95 Get all 3 
ust $39.95 Specily disk size PC/MS-DOS 
hk or MO s/h $2 

Genesolt 

PO. Box 47611 

San Antonio, TX 78265 

(512) 657-1243 


MULTI-LINE FUN AND GAMES 

Run A POPnet ‘social cenler’ Up to 23 lines of 
chat, CB, games such as. traders, adventure, 
mazer, skunk. hars, poket, blind chess. Graph- 
ics for games (w/POPierm) Mail and bulletins, 
of course Sysop tools for accounts/house- 
keeping HW/SW for 7 lines ss under $3700 
Users pay 60 cents/hr, 

KINESIS CORP 

3000 Cilrus Circle, Suite 212 

Walnut Creek, CA 94598 

415-932-1146(¥) of 415-932-GAME(m) 


TRAIN DISPATCHER 

TRAIN OISPATCHER 1s a realistic simulation ol 
a railroad traffic control center tt was created by 
designers of CTC systems for operating rail- 
toads and is used by some tairoads In thet 
dispatcher training programs Available for IBM 
PC.XTAT and Jy for $35 + $250 s/h 

Cofor Graptnes card required MC/Visa 
SIGNAL COMPUTER CONSULTANTS, LTO. 
P.O Box 18222, Dept 33 

Pittsburgh, PA 15236 

(412) 655-7727 
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FINANCIAL 


Charting Software 


MetaStock” 
$ oe 


Still In Demand. 


MENTOR" is new software for a rigorous mental 
workout. MENTOR™ contains 58 psychometric 
exercises and tests (including 25 complete [.Q. 
tests - over 950 problems - with separate sections 
on verbal and numenc abilities). 

MENTOR” 


For mind expansion and fun — just $49.95. 


To order your copy of MENTOR ™ please cal 800-443-7380 
(1m Teras, call collect 915-694-5936} Vise VanierCand accepted 
aM PC and compatibles, 256K. graphics board. 
ficurtc Research, inc + 3112-A West Cuthbert * Midland, Texas 75701 


Natural Intelligence. 


row is excited these days about Anificial 
Intelligence. But tools come and go, creators 
stay, It takes more than Al to solve YOUR problems, 


It takes natural intelligence - YOURS! 


If you agree, you are ready to sharpen your 
problem-solving skills, expand your memory, 
improve your coordination, quicken your reaction 
to various stimuli, enhance your perception, and 
maybe even stimulate your creativity — while 
having fun. 

‘You are ready for MENTOR™ 


1-800-882-3040 
Computer Asset Management, Inc. 
Box 26743 S.LC..UT 84126 (801) 974-5115 


“Ifyou are interested in Go, buy this 
program.” Jerry Pournelle, Byte 7/87 
Why do the Japanese show Go on prime 
time TV? Leam why they have been. 
addicted to this game tor milfenia. b ba 
NEMESIS", the world's strongast Go mas 
program, is the ideal tutor Packed with 
vital teaching features, NEMESIS™ even 
tells why he makes his moves! 
To order call 617-863-1454 or send $79 


LOTTERY TRACKER AND WHEELER™ MONEYCOUNTS' 


Is Only $16! 


CPA-designed tr 
u 1% system fo 
ing, credit 
heckbook 


NEMESIS... 


budgetin; 
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FINANCIAL 


Balance Checkbook 
Organize For Tax Time 


Easy For Home 


Pawerful Far Business 


ONLY $7495 


$3.50 P/H & CA 6% tox 
VISA/MC/Check 


CALL NOW! 
213/661-2031 


930 AM—S5 PM/M-F 
e 


CDE SOFTWARE 


948 Tulorosa Drive 
Dept PC 
Los Angeles, CA 90026 


for Nemesis or $125 for Nemesis plus 


sears yp op ‘to $99 for es? Ne NE 


optonal 1000 + Z or Muter + 
34 Oak st 


NOW — Version 4.1 
Not Copy Protected 


Checks 
& 


Balances 


© Single entry occounting 
system centered oround the checkbook 
@ Hondles cosh & charge tronsactions 
@ View, edit or print ony entry for o yeor 
with stmple but powerful commonds 
@ Balance sheet, cosh flow ond profit & 
loss stotements, plus mony more reports 


@ Prints checks; versatile address file 
CIRCLE 587 ON READER SERVICE CARO 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 
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yn MA 02173 


THE DAILY NUMBER BUSTER! ™ 
saad it couldnt be done! A completa software 


Re tio Ws oc SH 


TENET ine. 
PO. Bax 553 ryt ral 


Westboro, MA 
VAG MC at F900-4247008Et.268 
CIRCLE 588 ON READER SERVICE CAAD 


FINANCIAL 





SPECTACULAR STOCK PLOTS! 

SPLOT! plots up lo 100 user selectable stocks, 
portfolios, comparisons. ZOOM 1 yt-2 wks, 
uses stock price fites trom Dow Jones, 
X°Ghange, X°Press or inlegrated editor. Not 
Copy protected Requires EGA, 256K, hard disk, 
DDS 3+ $90 check, money order 30 day 


felund 

DATA BASE ASSOCIATES, Dep! P 
810 Richards Street. Suite 901 
Honofulu, HI 96813 

{808) 521-6459 


LOAN AMORTIZER + 

Excamort Loan Amort's simple/complex, extra 
Bymts, points/ees, APRs (Per Reg 2), batloons, 
solve unknowns, yelds/IRR, PV, FV, store/ 
felreve, more. (BM PC/XT/AT/PS2/compal 
Greal for client services. Acclaimed nalionwede 
by Banks/Legal/CPAS/CUs/S&LS/RE $149.95 
+ $5 s/h Visa/MC/AmEx 60 Day MBG 
ELECTRDSONICS 

36380 Gartield #1 

Fraser, MI 48026 

800/858-8448, 313/791-0770 
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v-line help, pop-up \- 

utorasl, lots of capacity (up to 999 

unts/24000 entries per ye and 
uch more Not copy protected. 


h 
G 
bal 
ments, graphics, fn 
with way lo 
re 
t 
ac 
m 


New Version 4.0 
Now includes: 

* Financial calculator 
computes interest rates, loan 
and joon prints 
foan amortization schedules 

*® Automatic entries 
« Journal entries 


ippingihandiing 
ck VISA MC 


Le 800-223-6925 


‘The brand specifiers wha read PC Magazine don't 
have the time to shop areund. Ihetr only concern 1» 
fetling what Ihe need as quickly as poseable 


‘They’ DIRECT their attentson to PC 
Maganne Ctansfied Marketplace 


For them PC Magezsne Classified Murketplace's 
Direct Response/Diaplay Ad formal represents a 
fast rasy and cost effectere method of product a 
quien They know nt wall have the products Ibey 
feed and thee enformatvon the} wanl regarding price, 
volume discounts, specifications and delivery 
{f-you think that your busmess can benefit from 
Ihe Stk} 000 brand specifiers who read PC Magazine 
WIRE RIGHT* 


So take DIRECT action and call 
(212) 503-5115 
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ed COMPOUND INTEREST 
4 POWER TOOL AND MORE 


Partial list ol features: 


© 30 lunclions In all ¢ Easy lo use * 5 lypes 
of emortization schedulee * IRR'e end 
querterly, 
monthly, etc. * SL, 08, and S' ‘0 deprecie- 


NPV's © Compound yearly, 


tlon schedules « Regreselon and correla: 


llon * Creates print-oule, dBASE Illes, 


ASCII files. 


NATIONAL ad 
(800) 262-6890 ZZ 


(800) 330-6722 = 


P.O. Box 652922 ‘ 
PCWORKS, INC. Miami, FL 332089047 © (305) $53-2199 
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FLOW 
CHARTING 


ew Charting II+ 


is new! t's now Flow Charting 
I+, with more speed + more 
functions + more printing 


Used by Fairchild, Bechtel and 
more than 500 other major 
corporatione. Edit quickly and 
accurately — even major edits — 
with Flow chaning U+, the 
Specialist. 

See your retail store or call: 


PATTON & PATTON 
Soltwarsa Corporation 
800/672.3470, ext. 897 Califoria 
800/538-8157, ext. 897 National 
408/629-5044 Intemational 
CIRCLE 591 ON READER SERVICE CARD 


GRAPHICS 


GRAPHICS FOR SCIENTISTS 

GOS (Graphics Operating System) allows you 
lo creale graphs at your MSDOS computer & 
Graphics printer/plotter efficiently & deftly! This 
easy lo use program features data manipulation 
& presentation routines appropriate to scientitic 
environments Sensible & Mexible data entry 
provides for both keyboard entry & retrieval of 
ASCII tiles GOS is menu driven w/online help 
screens Exceilenl manual free phone suppor, 
inexpensive updales. $199 + s/h 

OLIS, INC. 

Route 2, Double Bridges Road 

Jefferson, GA 30549 

(404) 367-9191 (collect calls accepted) 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into bnitant 35mm 
color sides with color resolution 400% betler 
than your monitor Leave your printouts behind. 
Use high resolution color slides up to 4000 fine. 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsoft Fortran/Pas- 
cal, R-M, Lahey callable routines. Graphics 
primitives, total 2-0 plot support. 3-D plots and 
solid models. EGA/CGA Hercules mono sup- 
port. HP/HI plotter? PLOTMATIC. Laser, dot 
Mairix printer? PRINTMATIC $135 ea Any 2. 
$240, all 3, $340. Ask about our 15 fonts. 
MICROCOMPATIBLES, INC 

‘301 Prelude Orive Dept. PC 

Silver Spring, MD 20901 

(301) $93-0683 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
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GRAPHICS 


Power Pack Your PreSC Key! Only $49.95 
Grafplus™ turns any IBM or compatible graphics application 
into a powerful communicator by printing exactly what you 
have created on your computer screen, 


© Print in color, black-on-white, white-on-black 
© Scale the image to any size 
© Print vertically or horizontally 
© Work with virtually any bit-mapped 
dot marrix, laser, or inkjet printer 
® Link into Pagemaker or Ventura 
CIRCLE $92 ON READER SERVICE CARD 


Jewell Technologies 
4740 44th Ave. S.\W. 
Suite 203 

Seattle, WA 98116 


206-937-1081 


HEALTH 


YOU’VE GOT THE PC 
YOU’VE GOT THE BIKE 
NOW GET THE LINK! 


Uf you're serous about cycling and fimess, Dynalink™ will make your tadoor raining more enjovable and 
productive Dynalink’s patented optical sensors and software combine the power of [BM or compatible 
computers wath your wund-load sumulator of rollers* Imagine measuring speed, cadence, calories, dis 
tance and time, and graphically displaying them on your monitor There's even a module available to keep 
‘rack of heart rate You choose how you want to tram. solo workout, a sumulated match race aparnst your- 
self or a world champion, or actual head-to-head competion agains! up to three of your frends Record 
ee Plot your fitness peogress with automatic record keeping 


(800) $22-5668 
(216) 261-5100 


== 


$ 
pa w/HR module .. $199. 95 


CALLADYNE 


CORPORATION 
“Systems also avaitadle for popular stahonary bicycles Cail 
for information HR module meets or exceeds LA part 544 requirements for medical instrumentation 
‘CIRCLE 583 ON READER SERVICE CARD 


OVER-STRESSED? 


Use your PC and tn the privacy of your own 
Office begin fo take control over stress sn your 
life. Covers stress basics, causes & impact on 
family lite & your job. Learn the best methods 
for handling stress Now gel stress in your life 
under control Only $179 + S/H IBM PC or 
compat. w/256K 

Westinghouse DiSCatalog 

P.O. Box 3377 

Pittsburgh, PA 15230-3377 
800-338-DISC(3472) 


INVENTORY 





INVENTORY MANAGEMENT 
Stock-Master 4.0, commercial grade system 
provides Stock Status, Purchase Order Whiting & 
Tracking, Trend Analysis, Quality Controt Report- 
ing Detail Analysis, Bill o! Matenals, Mutt: Loca- 
tions and more. Modular, “micro” priced & 
configured to your needs. Cobo! Source available. 
APPLIEO MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 

Newport Beach, CA 92663 

(714} 759-0582 


Software/Inventory 


continued on the following page . . . 
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INVENTORY 


***dFELLER INVENTORY*** 

A business inventory program written it modifia- 
ble dBASE source code. The menu-driven pro- 
gram lets you locale tems by inventory name or 
number It keeps track of reorder points, vendors, 
average cost & other information. 

* GFELLER Inventory $150/Requires dBASE {lll 
* FELLER Pius $200/with History & PO's. 
Requires BASE IIL-tit PLUS (lor stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, MI 49849 

+" (906) 496-6024 °° 


MANUFACTURING INVENTORY $99 
Inventory control with Bilt-of-Malenal Processing 
and vendor file for small to medium size batch 
Manufacturers or job shops, Project maierial 
fequirements, allocate matenal, maintain material 
cos! per work order and for all WIP Allows up to 3 
femote terminals to recene of issue maienal 
Meets supplier log requirements of MIL4-45208 
REAL TIME AUTOMATED, INC. 

1340 B No Dynamics St. 

Anaheim, CA 92806 

714-993-0101 


HOUSEHOLD INVENTORY 

Menu driven mventory system Two data bases, 
‘household items 2)books. Ublzes windows for 
lables & help screens. Reports incl summary & 
detail reports, Data backup. dBase compatible 
files. Excelient for insurance records. Requires 
512k, IBM PC or 100% comp $49.95 

(Tx Res add $4 tax). 

SoltLeeWare Systems 

P.O. Box 161044 

ting, TX 75016 

(214) 855-7247 


LANGUAGES 


SSS Fortran 
Reduced from $325 


Small Systems Services 
Extended ANSI-66 Fortran 
Compller wvrsecsoeree Now $95 

RATFOR (source code) 

(was $100)....0..Now $36 


Mult! Data Management, Inc. 
PO Bos 3333 Urbana, IL 61801 
Inquiries: (217) 367-0903 
Orders (Viss/MC): 

(800) 255-2265 x3300 
CIRCLE 594 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


LEGAL 


DEED DESCRIPTION ANALYZER 
Simple plotting ol deeds to scate on screen or 
printer Accepts curves, fee, chains, pples, rods 
& varas. Find acreage, sq 11 & closure errors. 
Edit permanent disk fies. Designed for non- 
surveyors Comprehensive manual Users in- 
clude allorneys, realtors, bankers and ap~ 
pratsers $49.95 VC/MC/CK 

GREENBRIER GRAPHICS, INC. 

1102 Main St PO Box 727 

Rainelte, WV 25962 

(304) 438-6157 


L-PLOT... 

A Metes & Bounds program to plot/print plats 
Ql any scale- Any descnplion- use Any mea- 
‘surement! Calc areas, error of closure, plots 
multi tracts IBM/compat with monographics, 
CGA or EGA capability $190 Or send $15 lor 
feal working demo, relundable with order Visa/ 
MC/chk. Free into. 

LAN/SCAN, Inc 

P.O. Box 6863 

Abilene, TX 79608 

(214) 824-6419 


MAILING 
PROGRAMS 


POSTWARE MAILING SYSTEM 
Automale mail preparation Cut postage costs 
by 5¢ per prece or more Dnily PestWare prints 
address labels in bundle and bag, bulk mailing 
order Not a useless 2p code sont Prints ad- 
dress labels, bag tags/tray labels. Cate post- 
age Works with dBase {tl PLUS, DATAEASE, 
PowerBase. Smarl & others Also ASCII. 

* 151 & 3rd Class—$195 * 2nd class—$395 
» Camer Routle—$300 » Dup. Detector—$200 
PostalSoft, Inc. 

515 Division Street 

La Crosse, WI 54601-4544 

608/784-3500 B00/831-MAIL (6245) 


THE MAIL ORDER ACCOUNTANT 
Order tulliliment/List management. Includes 
cusiomer lists, labels in 6 fosmals, inventory, 
invoicing, accounts receivable, customer pay- 
ments by cash/credi! card Prints shipping 
labels, credit card ships, UPS shipping man- 
tests, sales tax report dBase II Plus source 
code provided $975, demo $25 + $350S/H 
GDLDSMITH & ASSDCIATES 

48 Shattuck Square, Suite 86 

Berkeley, CA 94704 

(415)540-8396 


“THE MAIL ORDER WIZARD 

is one very powertul program II ofters a catalog 
business aft the computing routines it needs- 
and then some! gives new meaning to the 
hackneyed phrase, ‘user friendly’ — Written in 
Assembler, rt operates with lightning 
speed very serious software, a ‘must see’ ” 
Geaheg ARG, Jeti BT. 

The Haven Corporation 

802 Madison Dept M 

Evanston, IL 60202 

800-782-8278 
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MAILING 
PROGRAMS 


PC/LABEL MASTER 


Editors’ Choice 1987 

A mailing list program that 

does everything except welk 

to your post office box. 

o Maintains unlimited records 

0 Allows up lo 30 use: codes 

o Index/lest name & zip code: 

9 Sorts on any field 

© Imports and exports files 

o Checks duplicates 

9 Auto dialer; plus much more 
49*15-day mo! back guart. 

BEST PROGRAM: 

2700 S, Quincy Street, Arlington, VA 

800/368-2405 ;(703) 820-9300 

CIRCLE 595 OM READER SERVICE CARD 


MEDICAL 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) to Medicare & commercial car- 
hers, paper claims too 

@ PC » CLAIM $89 95, claims only 

@ PC * CLAIMWACD's, CPT's & HCPC codes 
$229.95. 

@ PC * CLAIM PLUS claims only w/patient 
lite Complete a claim in one minute $459 

@ THRESHOLD » TM $1,995 00 claims, AR 
patent billing 

@ THRESHOLD $3.995 00 claims A/R patient 
billing, complete practice management, stalis- 
tics, analysis. 

@ CLAIM * NET Nationwide claims clearing 
house Full 100% credit on product upgrade 
PC « CLAIM & PC ° CLAIM PLUS both house 
30 day money-back guarantees IBM PC/XT/ AT 
compatibles MS-DOS 256K 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhursi Suite 0 

Indianapolis. IN 4624) 

(317) 634-8080 

{n continental US call (800) 428-3515 
Indiana residents call (800) 792-3525 


Medical/Dental Systems 

Second Decade Support tor more than 130 
machines Fealuring paper and electronic 
claims, patient billing, appointments, diagnos- 
fic dala base, word processing, financial hislo- 
nes, payroll, accounts payable, and general 
ledger Single and multi-user systems Starting 
al $19995 2,400 Dealers 

CMA Micro Computer 

55888 Yucca Trai! #6 

Yucca Valley, CA 92284 

619/365-9718 


r a 


Software/Music 


MUSIC 


COMPUTER MUSIC CATALOG! 
Largest music software seleclion anywhere! 
Detailed information on the leading computer 
Musi¢ products including wavetorm editors, 
transcribers, educational soltware, sequencers, 
MIDI interfaces & more Get the tacts! Competi- 
live prices! Visa/MC Worldwide shipment! 
Send $3 for 80 page catalog 

OIGITAL ARTS & TECHNDLOGIES 

Dept PCI, P.O. Box 11 

Mitlord, CT 06460 

(203) 874-9080 


INTRODUCTORY OFFER 

PC MIDI Interface Card, Sequencer Software 
and 4 MIDI cables {1 1n, 3 oul) DNLY $138 951 
64 Iracks 60,000 events, 600 ticks/qtr note 
resolution’ Fast, full featured, easy 10 use soft- 
ware Bes! MIDI offer ever made! Developer's 
source code $99 Dealer inquiries welcome. 
MIDI MUSIC 

800 Eas! Campbell Suite 199 

Richardson, TX 75801 

(214) 238-5269 


SONGWRIGHT III 

MUSICPRDCESSOR prints professional sheet 
music wilh lyrics. Full-screen graphics editor. 
Transpases fo any key, plays tunes Features 
multiple staff & voices, harmony, counterpoint 
bass/treble all time signatures (BM/Epson, 
Star Printers Send $4995 + $2 s/h of write 
Jor free sample outpuL 

SONGWRIGHT 

Route 1, Box 83 

Lovetiesville, VA 22080-9608 

703-622-9068 


FORTE (/i MIDI Sequencers 

16/22 tracks, 16 channel s/track Record/Play- 
back 60,000 notes. Most powerful MIO! edit- 
ing. Rhylhmicatly flexibte Step entry Aulo 
Punch, quantization, reatiime playback control, 
OOS shell New in FORTE Il System exclusive 
Storage, unlimited loopmg, SMPTE cue list, 
Songlist, Accel/ritard $150/$250 

LTA Productions 

P.O Box 6623 

Hamden, CT 06517 

(203) 787-9857 


MusicEase 2.0 

Full fealured music processor. print, play, 
transpose. cut & paste, no tange limitation, 
1-2-3/WordStar style commands, muttipie 
voices/staves, lyrics, all keys/melers, cusiom 
symbols/placemenl, WYSIWYG, beams & 
more {8M/Epson printer, CGA graphics mont- 
lor intro offer Send $99.95 + $5 s/h 
Grandmaster. Inc. 

P.O. Box 2567 

Spokane, WA 99220 

(509) 747-6773 


continued on the following page 


1988 














MUSIC 





O OP-4001: PC/MIDI interface card. 
“fve never seen a more 


Tepe ‘N Step 

For IBM & compatibles 1s a sequencing soft- 
ware based on a spreadsheet concept Some of 
the features are real-time & slep-time record- 


ing, 85,000 notes, 2048 tracks, crescendo! 
diminuendo, dynamic ctrl, delete. & copy 
modes. loops & nested loops & much more 
$150 For more intormation write or call. 

The Midi Connection 

PO Box 282 Sin D, Montreal 

Quebec, Canada, H3K 365 

(514) 933-5127 Dealer inquiries invited 





ONE-OF-A-KIND 


PC MAGAZINE ARTICLE OISK 

Use your database, spreadsheet, or word-pro- 
cess program to instanily find PC MAGAZINE 
articles, reviews. util, advice etc Query or 
search lor PC topics & come up with issues & 
pages where that topic is covered For $30 get 
Jan 87-present & qtrly updates for 1 year We 
can format your file tor 1-2-3, dbase, pis, 
paradox, symphony, dif, ascii—specify tile tor- 
mav/disk type Send Ch/MO $30 in CT 72% 
CASADINE DEVELOPMENT 

46 Quintard Terrace 

Stamford, CT 06902 

(203) 325-9156 


IMPROVE PC PROOUCTIVITY 
Improving the productivily of PC users 1s a 
fough job. Experts say an easy & quick way is to 
improve their typing skills. A unique, effective, 
& moneywise solution TYPING INSTRUCTOR. 
Have immediate impact. Only $49 95 + S&H 
IBM PC of compal w/I28K 100's of other 
courses available 


Pittsburgh, PA 15230-3377 
800-338-DISC(3472) 


PC+MIDI 


Its a simple equation. To plug your PC or PC-compatible into the 
modern word of music-making, use the complete line of MIDI soft 
ware and hardware trom VOYETRA TECHNOLOGIES. 

C SEQUENCER PLUS: 65-track total MIDI recorder/editor 

0 CONVERSION PLUS: file converter for music notation programs. 
0 PATCH MASTER: network organizer and sound librarian. 


powerful, easy-to-use music and recording 
sysiom —_bug-free.” (PC COMPANION} 


=MUSIC @ 


For more information or your nearest dealer, contact VOYETRA 
Dept. C, 426 Mt Pleasant Avenue, Mamaroneck NY 10543, of call (914) 698-3377. 
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PROGRAMMERS TOOLS 
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PREVENTATIVE 
MAINTENANCE 


Memory Minder 


t the most comprehensive 
disk diagnostic program available for 
operato 


IBM PC, XT. AT progam and mana $70 
Brecon Align Diskettes sold 

ach. Sas" yippee §.25° 80 track, 1.2 
MB AT or a5" 80 track drives. 


1, New Mexico 87123 


1292-4182 
We accept MasterCard and Visa 
(CIRCLE 597 ON READER SERVICE CARD 


MAINTENANCE & INSPECTION 

An easy-to-use computerized method to organize, 
Operate, and coniro! an effective preventive marn- 
tenance system Applicable to any type of busi- 
Ness of industry Full screen input and displays. 
plus function key help command. Maintains his- 
foncal data, creates work orders. and provides 
numerous reports. For into, write to 

PENGUIN COMPUTER CONSULTANTS 

PO. Box 20485 

San Jose, CA 95160 

(408) 997-7703 


THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 
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QuickBASIC Programmers 


Don’t Re-Invent the Wheel! 


The MicroHelp Toolbox, ou newest 
Product, isa library of subprograms and functions 
thal drastically reduce your programming tine, 
while ring your programs a cnsp, professionat 
look and feel As a bonus, we include a routine 
that lets you set the DOS Errorievel from any 
version of OB as well as BASCOM 6 mn “real” 
mode. Priced at $79, this product s the best 
value youll find in QuickBASIC add-on libranes. 
Over 55 subprograms give you services like: 
Pulidown menus aia QB; Pick one, or “tag” 
many selections from a boxed, windowed area; 
Select ala Lotus 1-2-3; Select and highlight a 
porton of the screen, Full screen, Virtual screen 
and Spreadsheet input rovines including optonal 
data checking; Get and set the state of the 
keyboard “locks”; Exploding boxes with shadow 
and sound effects; Tum montor(s) on and off; 
Generate unusual sound effects: Search stnng 
arrays quickly. Parse sinngs; Search and replace 
sinngs; Btneve services; Stuff keyboard with 
‘characters; Search all directones on a disk for a 
file; and many more. 


You aiso get over 55 tunctions: Determine ta 
file extsts without error trapping; Time and date 
anthmetic; Get day of week (dete funchons are 
for most any date not just 1980-2099 They also 
calculate leap years correcttyy, Determine what 
“shit” keys are beng pressed; Fetch regular 
key from 2 bst of keys, Fetch extended key from 
a ist; Center, pad and strip trailing spaces from 
stnngs, Use a smgle integer to replace 16 
integer variables in your program; Determme 
COM and LPT status: ANS! functons: and many 
more. Each function hes one version for QB 4 
(FUNCTION.END FUNCTION) and another for 
ab QB's (OEF FN.END DEF). 


‘Since all of the subprograms and funchons are 
wnitten in QuickBASIC*, and you get all the OB 
‘source code, you can modity them to your 
heart's content. We even suggest specific mad- 
fications in the huge, easy-to-use, fully ndewed 
manual, 


“Except for the DOS Enortevel end 1 few supporting amomtiy 
language sutrouines tom ow Mach 2 package. 


To Order, oo for More ean a Cail Toll Free 


‘Al of our products come with small sampte programs and free hul-time techincal support. No royalties when 
our routines are used in EXE programs. Not copy protected. 30 day money-back performance quarantee. 


‘We welcome VISA/MC (COD in US only - add $3}. Shipping US S2vorder Canada $5 Others $18. ln Georgia, add 
‘sales tax to $79 and call (404) €73-9272. Demo disk sealable - send $5 check - relunded on diract purchase. 


MicroHelp, Inc. « 2220 Carlyle Drive « Marietta, GA 30062 
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Turbo Pascal Programmers! 


Blaise Computing. cedicated ie providing quality software Pia ceien tools since 


1982, supports Turbo Pascal 4 
POWER TOOLS PLUS 
@ TSR support 
© Direct video access 
@ VGA and EGA support 
@ Windows and menus 
@ 00S memory altocation 
© interrupt service routines 





ASYNCH PLUS 

@ interrupt-driven 

@ Speeds to 19 2K baud 

@ Four ports on PS/2 systems 
@ XON/XOFF protocol 

@ Hardware handshaking 

@ XModem with CRC 


Both packages incfude source code, a comprehensive user reference manual, exten- 
sive examples and full program samples on the distribution diskettes Blaise 


Computing has a fuil line of products 
Turbo C and Pascal 


for Microsoft C and Pascal as well as 


BLAISE COMPUTING INC. 
Call 800-333-8087 today sa sna vot Saor tm tert carer yar cascans (OF YOUF free brochure 
CIRCLE $99 ON READER SERVICE CARO 


NETWORK CONTROL LIBRARIES 

NETWORK INTERFACE allows file sharing and 
redirection through DOS functions. $99 NET- 
BIOS ROUTINES allows access to low-level 
network functions Name, session & datagram 
foutines Wait and no-wall options $199 NET- 
WORK MASTER provides access fo Netware in- 
ternal tunctions Complete control of your net- 
your compiled programs 
* Starlight Softwa 
2861 Central Street 
vansten. IL 60201 
** (312) 864-9370 °* 
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TURBO WINDOW TOOLBOX 

A complele windows programming environment 
for Turbo Pascal, Popup windows, pulldown 
menus & messages, virtual screens and a mutti- 
window WordStar-like editor Animated resizing, 
Mowing, horizontal & verbeal scrolling wih blind- 
ing speed. Ophonal mouse All source code and a 
90+ pp. manual provided 

Turbosoft 

369 6 Avenue 

Brooklyn, NY 11215 

{718} 965-9729/No royalties $50 checks onty 
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PROGRAMMERS TOOLS 


At last, QuickBASIC 4 
has a Best Friend. 


We'd like to introduce you 
to the best friend Quick- 
BASIC 4 ever had. The 
name is ProSCREEN, 
and it makes Quick- 
BASIC 4 faster, 

easier, and much 

more flexible. Only 

with ProSCREEN 


can you produce professional 
data entry screens complete 
with validation and custom 
fogic in minutes, and with 
implementation in as 

A few as two calls. 


Only 
VISA/MC 
$ 9 Accepted 


For a brochure end e demo diskette ($5.00, refundable 
with order) or just a FREE brochure, write or celt 
BEST FRIEND SOFTWARE by Laney Systeme, Inc. 
3 Office Park Orive-Sulfe 100 Littie Rock, Arkansas 72211 © 501-225-7755 
CIRCLE 600 ON READER SERVICE CARD 


‘C’ DOCUMENTATION TOOLS 


SAVE hours of debugging and documentation! 

Automatically document the imemal structure of 

‘C’ programs with easy-to-use “C-DOG" tools 

= C-CALL ($39) produces systemmodute level 
XREFs and graphic trees of all callericalied 
(how) structures within a group ol C programs. 
» C-REF ($29) produces systemmodule XREFs 
Of vanables. constants (inc! global va local) 


of reformats them (inc! comment positions) 
* 30-day money-beck guarantee of satisfaction 
‘SPECIAL! All 4 programs ($126) tor only $69 


SOFTWARE BLACKSMITHS INC. 
6064 St Ives Way, 
. ONT. Canada L5N-4M1 
(416) 858-4466 
CIRCLE 751 ON MEADE SERVICE CARD 


intelligent Front End” 


DataPlex 1.0 $1 49 


New BREAKTHROUGH data 
entry end file conversion S/W - 
PC/XT/AT & full compatibles. 

° Super-fast keyboard data antry 
to eny destination 

* Automatic field formatting and 
extensive validetion 

° No mming involved. 
Eliminates screen Input forms! 

* Consistent eccess = savings! 

* Converts or loads dBASE, 123, 
DIF, ASCII, PARADOX, FW Il, 
EBCDIC, ENABLE, SC4,..: 
and many morel!! 

« Intel filter during data 
trenster. Auto-format, aort, 
select, edit fields & leyout 

* No need to buy or own source 
or target programs 

Tools & Techniques Inc. 512-482-0624 

1620 W 12th St, Austin, TX 78703 


800 - 444 - 1945 


MC/VISA/COD/PO 
CIACLE 752 ON READER SEVIVICE CARD 


TO PLACE YOUR AD 
IN PC Magazine 


Classified Marketplace 
Call (212) 03-5115 





FREE BUYER’S GUIDE 


Callorwnte for our FREE comprehensive Buyer s 
Girecome a neEs a 


800-336-1166 USA 
216-494-3781 OH & AK {Colect) 
800-225-1166 Canada 
216-494-5260 FAX 
9102406879 Telex 
216-494-3781 Intemational 


CIRCLE 753 ON READER SEAVICE CANO 


PUBLIC DOMAIN 


INCREDIBLE SOFTWARE 


For IBM/Compatible Computers. 

Get a Word Processor, Spreadsheet, 
Database, Money Manager, 5 arcade 
games plus our 10,000 program 
catalog for ONLY $10.00 (+s/n) 
VISA, MC, AMEX (COO +1.90) 


International Software Library 
511-104 Encinitas Bivd. 
Encinitas, Ca. 92024 
800-982-1992 (National) 
800-992-1983 (Ca only) 


CORCLE 734 ON READER SEAVICE CARD 


$3.00 SOFTWARE FOR IBMPC 
Hundreds to choose ifom. wordprocessors. 
dala bases spreadsheets. games, x-rated lotto, 
communications, bustness music, bibte, art, 
education, language and useful ulllities for 
Making your compuler easier to leam Most 
Programs have documentation on the disk 
White lor your FREE catalog today! 

BEST BITS & BYTES 

PO Box 8245 Dept M 

Van Nuys. CA 91409 

OR, MH-H 
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PUBLIC DOMAIN 
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Call 1-800-843-5084 for FREE catalog! 
IBM PC Soltware Cofection 
Ondy $3.7 Stach (ul * 

Over 1180 prograrrs peckad logethar on dskafies, 
tach diskatio svaiatie lor only $375 * Catalog 
describes a wate range of types of programe, incuding 
Porsonat Finance, Prog amering Languages. Accounting 
Games, Ubities for Disk Screen, sre Printer Lotus. 
worksheets, dBase program ties contained on the 
Guks. We she on MasiaCard, Visa, x COD. 
People’s Choice 
P.O. Bos 3061 Warner Robins, GA 31099 
$-900-843.5084 » 1-912-922-0093, 

CIRCLE 755 ON REAOER SERVICE CARO 
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PUBLIC OOMAIN 

Public Domain and user supported sottware for 
IBM and compalibles 

© Get more bytes lor the buck! 

© 100's of disk and 1000 programs 

@ Low as $125 per FULL disk 

@ Send $2 (tetundable) tor directory disk set 
Visa/MC accepted 

US/PD LIBRARY 

226.N Main. Dept PCM 

Chinion, TN 37716 

615-457-2130 


°*1-800-262-6053°° 

IBM PO & User Supported soltware. as low as 
$1.50 per diskette! tl you are curtous or a long 
{ime user, call our 24 hour order line and ask tor 
alree catatogue The newest and best, all types, 
Irom accounting to word processing Call NOW! 
(MS 601-428-5722} 

SOFTWARE CAFE 

1125 West 10th St 

Laurel, MS 39442 

1-800-262-6053 24 hrs 


IBM SOFTWARE $1.50 DISK 

We have out 950 disks lull of the latest versions 
of shareware and public domain software tor the 
PC Buy for $150 per disk (no min) of rent for 
85 cents a disk (50 disk mun with $1 per disk 
deposit}. Fast detivery COO available Write or 
Catt tor complete catatog 

Genesis Systems, 

894 .N Garey Ave , Suite 208 

Pomona, CA 91767 

(714) 623-2468 





REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive program tor managing residential 
and commercial properties Many management 
Teports including operating statement. definquent 
fent, lease expiration and transaction register 
report. Provides check writing, check reconcila- 
fron posting of late fees, recurmng expenses— 
$495. Investment Anatysis—$245 

YARDI SYSTEMS, INC. 

930 Laguna Street 

Sanla Barbara, CA 93101 

WE TEBE 


1988 


REAL ESTATE 


THE COMPLETE REAL ESTATE 
SERIES 

‘Hetping Thousands Make Millions’ since 1985 
The most complete CPA/Auditor tested and 
approved series of Real Estate programs avatl- 
able anywhere! The industry leader! The seres 
includes. Complete Property Manager-tl 
($795), Complete Real Estate Investor ($495), 
Complete Money Manager ($195), Complete 
Credit Checker ($249), Complete Property 
Tracker ($495} & 1031 Decisions ($995), For 
Gemo ($15) and/or hterature call 
‘SOLUTIONS! PUBLISHING INC 

8016 Plainiteld Road 

Cincinnab, OH 45236 

800-255-6643 or 513-891-6145 


MANAGEMENT & ANALYSIS 

* “Reat Property Management’ $395/$595 lor 
fesidential & commercial properties and other 
bkkp'g Flags deling'l lenants, prints budgets, 
checks. invoices & 1099S No retyping ol 
securring data ° “Real Analyzer” $195, when 
deciding buy/setl, exchange, or retinance 
30 day money back guarantee 
REAL-COMP INC. 

PO Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


REAL - HELP™ $69.95 
INVESTMENT ANALYSIS 

Detailed analysis torecasting tong/short term 
Relurn On Investments using “what if” sttua- 
tions AMORTIZATION schedules thal compen- 
sate lor variable ini/payments, balloon or full 
jerm. DATABASE with powerful sort/search 
function Payment comparison to deline your 
bes! terms 

Accurate Investment Co 

PO, Box 42002 

Piymouth, Mn 55442 

(612) 559-8375, 


INVESTMENT ANALYSIS 

Analyze and forecasi any investment property or 
developmen, resideniiat or commercial As 
many loans, leases, expenses and years as you 
want NPV, IRR and FMAR belore and after tax 
Fast ‘What-its’ Sensitivity and Risk Analysis 
Demo & 30 day money-back Parinerships/ 
Graphics/Monthly also avatlabie. 

Analytic Associates 

4B17 Browndeer #203 

Rolling Hilts Estates, CA 90274 

213-541-0418 


PROPERTY MANAGEMENT 
Rental-Ease New state ol the art property man- 
agement software Extremely fast and easy lo 
use Everything ts included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ullimate in property management. $695 com- 
plete 

STRATEGIC OFFICE SYSTEMS 

9129 Mallard Circle 

Sandy, Utah 84092 

222-574 Ga Sgn Mewntain time 
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PROPERTY MANAGEMENT 

Since 1978 over 6,500 users of our soitware 

have found it comprehensive, flexible and easy 

touse We offer systems lo manage the tollow- 
types of properties COMMERCIAL/RESI- 

QENTIAL/CONDOMINIUM/HOMEQWNERS 

ASSOC /MINI-STORAGE FACILITIES 

For more info and sample printouts call” 

REALTY AUTOMATION, INC. 

2539 Saleroso 

Rowland Heights, CA 91748 

818-913-1244 


RELIGION 


POWERCHURCH PLUS!® 

Fast, friendly, reliable church administration 
system Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
Processing, accts. payable, payroll, multi-user 
Suppor, and much more - all tor $695 com- 
plele Uses up-to-date software technology 
Unild. capacity FREE demo version Call today 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PO Box 3096 

Beverly Hills, CA 90212 
(213)854-0865 


THE ULTIMATE BIBLE STUDY! 

New state-of-the-art Bookmaster™ program 
Fast! On-line help Find any word/subjecl’ 
phrase &/or search word proximities Word 
processing make/seatch loolnates, save 
seasch envitonments, explore any topic ta form 
sermons, lessons of research papers $199 for 
6 disks & manual (+6% CA tax). 

Koala-T Software 

4039 Illinois St. 

San Olego, CA 92104 

(649) 584-4371 





PARISH OATA SYSTEM” 
Comprehensive census/coninibutton program 
Easy to operate, menu driven Family, member, 
financial into & reports fully integrated Selec- 
tive lists, labels, coniribution/tuilion state- 
Ments, personalized letters User can creale 
own reports, letters, Other church programs 
available Over 1600 users Free into 

Parish Oata Systems, Inc 

3031 W Northem Ave, Suite 121 

Phoenix, AZ 85051 

(602) 247-3341 
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_ SaleMaker™ 


Client Management 


& Telemarketing Software 


@ Vary easy to learn & use 

@ User-customizabie for any business 
@ Lightning fast file access 

@ Inbound & outbound telemarketing 
@ Schedulas calls and call-backs 

@ Autodials your phone 

@ Recorda contact history & notes 

@ Tracks lead sources 

@ Word processor built-in 

¢@ tnstant follow-up lettars & labels 


@ Mail marga for targated diract marketing 
@ Generates custom management reports 


@ Pop-up windows, full color scraens 
@ Unlimited file capacity 

@ Imports & axports ASCII filaa 

@ Over 95 searchable data antry fields 


SALES MARKETING 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . 


SECURITY 





Editor's Choice _ 


"A very welt 
founded system 
with broad 
functionality 
and exceltent 
screen design. 

It is atso fast and easy to operate, 

a hard package to beat.” 
PC Magazine 12-22-87 


Nominated for 1987 Award 
for Technical Excellenca 
for Application Software! 


Reduce costs. increase Sales. 
Call today for free information, 


1-800-433-5355 
(214) 264-2626 in Texas 
SaleMaker Software 


@ Singie-user & true LAN versions available Box 591650 Grand Praine TX 75053 
CIRCLE 766 ON READER SERVICE CARD 


rOLLOW-UP 


Software for Salespeople 


Manage your sales activities with 
FOLLOW-UP. Track prospecta by 
area, dollars, products, salesperson 
or any of 22 other entry fields. Fast 
& easy to use with on-line halp at 
avery point. Now In dally use by 
bualnesees of all types & eizes. 


Reminda you when to call 
Keeps history of previoua calle 
Keeps Appointment Calendars 
Keeps treck of oiher thingate do 
Prints a wide range of reports 
Prints Malling Labels 
Interfaces to your Word Processor 
& Mail Marge letters 
On screen Tetemarketing to « 
group of names that you eslect 
Provides datalied sales forecasts. 
importa data from ASCIl fies 

© Transfers & marges data between 
computers ueing Follow-Up 
Has eeverai dete fiaids that you 
ean datina for your business 
Designed for use by salespeopia, 
not computer experts. 

$179.95 
AD Grou 
ae Cinir Ne. 
Cleveland, Oh 44914 
900-420-8467 
In Ohlo (216) 589-5788 


WIN MORE SALES 

With SELLSTAR! a semarkable new sottware 
program using At technology Get experi advice 
on those “2fimwex safes catyamyjes. SELL- 
STAR! does forecasts, call reports, account 
histories, and more Priced at only $195, For 
more info or FREE DEMO contact 

ESPRIT Software Technology, Inc. 

PO Box 726 

Hollis, NH 03049 

(603) 465-3378 
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HANDS OFF (QC 
SN 

HANDS OFF THE PROGRAM 

ts an all software, privilege based 
system secunty utility protecting 

up to 64 individual users. 

HANDS OFF features: 

© System Boot Control 
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BIT-LOCK" SECURITY 

Piracy SURVIVAL § YEARS proves effectiveness 
of powertul multilayered security Rapid decryp- 
tion algorithms. Reliabie/small port lranspareni 
secufity device PARALLEL ot SERIAL port 
Counldown and limeoul aptions also available 
KEY-LOK™ security at aboul 2 BIT-LOCK cost 
MICROCOMPUTER APPLICATIONS 

7805 S Windermere Circle 

Littleton, CO 80120 

(303) 922-6410 or 798-7683 


KEEP YOUR FILES PRIVATE! 
MicroLock data security software protects MS~ 
DOS files programs from unauthorized access 
MicroLock features three levels of password. 
unique encryplion algorithm, can hide files 
and §fiGrams, Wrotecis aginst accidental 
deletion, and uses one simple control menu 
wron-sereen help. Only $4995 (+$3 s/h) 
Check/Visa/MC 

MicroNiche. inc 

P.O Box 36244 

Louisvilie, KY 40233-6244 

(502) 561-5507 
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MAKE 
IM 


With our Copy Protection 
Products. They reall — 
and do not burden 

honest user. .. 


For Disk Security 
High Level Security 
® PADLOCK II DISK 
© SAFEGUARD DISKS 
© COUPON DISKS 


For Hard Disk Protection 
« HDCOPY 


Low Level Security 
User Installable Protection 
© PC-PADLOCK 


The market is filled with copy 
Protection producte which burden. 
the user or simply don’t work, We 
have over 2500 satisfied software 
firms utilizing our systems. The 
fugh-level fingerprint has not required 
an update in over 2 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 


Call of write for 
a? | 
GLENCO 
INC. 
Hig Ate Tot a ate 
3920 Ridge Aringt i 60004 


4312) 392-2492 Telex 493 7109 
CIRCLE 758 OW READER SERVICE CARD 


A software implementation af the RSA 
public key cryptosystem for MS-DOS 

» Secure Messaging wnihaut secrat snanng 

+ User key generation 

+ ASA Ongital Signature’ « User tte authenncabon 
+ BSA Digital Envelope’ secure data prvacy 

+ Local hle encryption 


| > Contguranon features fer meat E MAIL Systems 
+ OEM verpons available tor DOS and UNIX 
en 


$250 per copy Quantty ceecounts Special 
prices for government and educahon markets 
The ASA pubkc key crypio system 1s protected 
by US patent 4405879 ‘ 
GALL FOR INTRODUCTORY OFFER. 
RSA DATA SECURITY, INC. 
10 Twin Dolptun Deve + Redwood City CA 94065 
415/595-8782 
CIRCLE 758 ON READER SERVICE CARO. 
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SECURITY 


ADVANCED 
belo} dG lejiia jie), | 


Free Demo Diskette 


The world’s leading software 
manufacturers depend on 
Softguard copy protection 
systems. 


Now Softguard introduces the 
Protection Kit-a complete 
software duplication and copy 
protection system for your 
1BM-PC. And it's invisibic to 
your end-users! 


© Hard disk support with 
install/ uninstall. 

© No special media required. 

® No source code changes. 

® Stops ali copybusters. 


Macintosh Copy Protection also available 


SOFITGUARD 


Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Clara, CA 95051 
Call 408/970-9240 
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EVERLOCK 
COPY PROTECTION 


Designed tor user-transparency. clone 
compatibility & strength It teatures 

© 10 need for damaged media or 1/0 plugs 
supports all Hard & Floppy disk tormats 
« file-server networks supported 


« vanable number of instails (0-99) 

© create demos with remote unlock option 
« allows protected upgrades by modem BBS 
$195 Starter Kit or $495 with NO meter 
counts Free nto & demo disk available 


Az-Tech Software, Inc 
305 East Franklin 


{az} Richmond, MO 64085 


(800) 227-0644. . . (816) 776-2700 
CIRCLE 761 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 





PROTECT YOUR 
INVESTMENT 


- Option Board Safet 


CcOPYLOGK It 
Devataned by Link Companor 
fs, 


“CIRCLE 762 ON READER SERVICE CARO 


SHAREWARE 


BEST OF THE BEST 

Shareware & Public Domain Software no min 
order! 1-4 $3 98 ea 5-9 $3 48 ea 10+ $296 
ea Nosh 24 brtoll tree order number Orders 
shipped in 24 hts Visa/MC Free disk catalog 
to tirst 25 callers $2 25 there after or write for 
tree muni catalog 

AFL INDUSTRIES - Software Oivision 

213 Ward Circte Suite 202 

Brentwood, TN 37027 

ORDER-800-245-1516 OTHER 615-371-8388 


STATISTICS 


SIGSTAT 

SIGSTAT includes over 70 programs of the 
BMD statislical series, plus many advanced 
new features Maintrame capacily (up Io 80 var ) 
for wni—(eg., ANOVA, regression) + mulli- 
variale (eg . canonical, factor.) analyses, time- 
seres, mullidim scaling, crosstab, plots, a/c 
and more. 8087 suppor opt.256K, 00S, $595 
SIGNIFICANT STATISTICS 

3336 N Canyon Road 

Provo, UT 84604 

(80%) 377-4860 


THE BASS SYSTEM 

SAS*-like Power on a 256K PC! BASSBase 
tuns many SAS programs on 2 256K 2 lloppy 
PC BASSView gives 2 Irue windowing enviran- 
men} BASSSiat (tn beta test) adds an expanded 
stat pack °SAS a SAS Institute TM 
BASSBase-$95 BASSBase/View-$159 

BASS INSTITUTE. INC 

PO Box 349 

Chapel Hill, NC 27514 

919-489-0729 B B 919-489-9665 (N.8,1) 


ce ris 


STATISTICS 


High performanca STATISTICAL SYSTEM 


A powerful, elegant, and super-fast statistical package Integrated with 
complete data management end dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting. 
STATS+ teatures intelligent. two-way interfaces to data from Lotus. 
Symphony, dBiti+, and other programs. For more info look for our ada in 


most computer 
(+$5 ship/handl) 


Pi StatSoft 


Journals, ask your deater, or contact StatSoft. Price $245 


2325 E. 13th St., Tulsa, OK 74104 
(918) 583-4149 


Overseas offices. StatSoti of Europe (Hamburg FRG) ph 040/4200347 StetSott UK (Lon- 


don.UK| ph 0707271166 Hearne Software (Melbourne Australia 


ph 613-497-4276 


CIRCLE 763 ON READER SEAVICE CARO 


BELIEVE IT! 


StatPac Gold™ with the 
Forecast Plus™ Option is the Most 
Fe oatng Poot alert 

‘orec: ‘age 
for the Microcomputer 


FREE Comprehensive Brochure: 
1-800-328-4907 


WALONICK ASSOCIATES, INC. 
6500 Nicolet Ave S$ Minneapolis MN 55423 


(612) 866-9022 
CIRCLE 784 ON READER SERVICE CARD 


Pick & Choose for Your PC 

BMOP Statistical Sottware offers 40 programs 
for data analysis But you can choose any 
combinalion to suit your needs From simple 
slatistics and plots, to Tests, ANOVA, AN- 
COVA, stepwise regression lime series, tre- 
quency tables, survival analysis and more! Call 
for your tree catalog Hard disk req'd 

ee | 
Wi 


iL | tl 


STATISTICAL SOFT WARE 
BMDP Statistical Soltware, Inc. 

1440 Sepulveda Blvd 

Los Angeles, CA 90025 

(213) 479-7799 


MEMBERS ONLY FREE SOFTWARE! 
Superbly designed, exquisitely documented 
markeling science soltware RxCON Conjoint 
analysis package, AxPRICE price sensitivily 
package, AxMAP Perceptual mapping program, 
RXTAB Cross-tab package, and RxSTAT (inte- 
grated with RxTAB) 33 stat routines ALL FREE! 
Inctudes Demos, tutorials, upgrades and new 
releases as developed $195/Vr for everything 
VISA. MC, AMERICAN EXPRESS. 
MSSA-MARKETING SCIENCE 

SOFTWARE ASSOC. 

Educational division of OATALOGICS 
1-800-992-0422/Pa 215-794-3517 
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STATISTIX™ 


A powerlul yet incredibly easy-to- 


Flexible data management and 
transformations, mult. regression, 
ANOVA, most standard parametric 
and non-paramatric tests, p-valuas, 
plots, histograms and many othars. 
SATISFACTION GUARANTEEDI 
Send 62 for demo disk (IBM only) 


CIACLE 765 ON READER SERVICE CARD 


NCSS plus-$99 

Easy-to-use menus & spread sheet. Multiple 
tegression T-tests ANOVA (up lo 10 factors, rep. 
measures, covanance). Forecasting. Factor. clus- 
ter, & discriminant analysis Nonparametrics. 
Cross Tabulation. Plots histograms, box, scatier, 
stemieat Sort Subset Transformations. Reads 
ASCII. New graphics Pkg. $59 

NCSS 

865 Eas! 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 


RATS! Version 2.1 

Bes! selling econometrics program OLS, 
2SLS. SURE, logit. probit and much more! 
Forecasting with ARIMA, VAR, Exponeniial 
smoothing Model simulations. Support tor 
daily/weekly data High quality graphics to 
screen, plotter, printer $200-$300 Visa/MC 
Demo available Call 

VAR Econometrics. Inc. 

P.O. Box 1818 

Evanston, It 60204-1818 

(312) 864-8772, (800) 822-8038 


Software/ 
Taxes 


begins on the 
following page 
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TAXES 


The fast, casy way to prepare 
ur 1987 income tax return. 
uns on IBM PC w/256K. 


ore A-SE,2106,21 19,2441, 
3903,4136,4562,6251,8615 


All forms are cross-referenced. 
Complete tax recalculation in 
an instant. 


IRS-approved printouts for all 
supporting forms & schedules. 
Also supports overlays or prints 
directly onto preprinted forms. 


Only $45 


Integrated state packages for 
NY, NJ, and MO- $30 cach. 


Check, CO.D, M/C, VISA 


Don't let the tow price fool you. 
AM-Tax can do plenty!! 


AM SOFTWARE 
P.O. Box 25010 
Kansas City, MO 64119 
(816) 241-0014 to order 
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$ 24, Qj ncwesmmosmmmnee 
Money back if nol pleased 10404, 1040E2, 
1040, A-F, R, SE, 2106, 2119, 2441, 3468, 3903, 
4562, 4684, 5695, 8615. Two schedules C 
Prints submittable forms. Easy to use. walks 
you thru the lorms. Txb! inc & tax lability 
displayed. Req 1-2-3 or Symphony $2495 + 
$5 s/h. CA res add 6% tx No cards. Spcty 
1-2-3 or Sym on order 
MYKAG-KOSIM 
1790-A Lakeside Onive 
Felton, CA 95018 
408-335-7396 
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TERMINAL 
EMULATION 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 


Full featured: 

* multiple printers, 

* unattended operation, 

* print speed beyond 6,000 Ipm, 
* special forms, 

+ line speed to 56,000 bps, 

¢ dial-up or dedicated lines, and 
* serve as a LAN gateway. 


BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600, 

Barr Systems, Inc. 
BARR. 2830 NW 41St. Bldg M 

Ganesville, FL. 32606 
——= 800-BARRSYS or 

904-371-3050 
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UTILITIES 


LIMSIM 

Expanded Memory Simulator for the 286 & 386. 
machines Use the extended memory you al- 
feady have as Lolus style Expanded Memory 
PC Magazine (March 31, 1987) says “Easy to 
use and weil documented” $65 ($95 wilh 
assembler source) plus $5 s/h 30 day money 
back guarantee Visa/MC accepled 

Larson Computing 

1556 Halford Ave #142 

Santa Clara, CA 95051 

(408) 737-0627 


MICROSOFT® WINDOWS USERS!!! 

CALCPLUS is 2 full-function calculator lor 

Windows Includes trig. exp, log, power, hyper- 

bolic functions, permutations and combina- 

bons and more! Has 32-bit binary, octal and hex 
Modes, 3 memories and 6 parentheses. Send 

aa MO tor $17 only (Caltf res. $18 02 with 

Tax) lo 

TRIAN SOFTWARE 

P.O. Box 391171 

Mountain View, CA 94039 

415-964-6357 
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UTILITIES 


RUN NOVELL WITHOUT KEYCARD 
Protect Novell Network from 
crashing due to Keycard Failure 


Break the 12MHZ server barrier 
Free-up slot in server 


NetSAFE for v2.X $99 US 


Other products available for: 


P-CAD 


Nasdec 


CADKey 


CADvance 


VISA or American Express 


Inctude $10 shipping Our products should not 
Unit #72 

125 Garry Street 
‘Winnipeg, MB. 
Canada R3C 3P2 


and are not intended for 
production of software for 
sale or trade or for 
any purpose that would 
deprve author of pay 


(204) 956-2798 _ 
CIRCLE 766 OF READER SERVICE CARD 


AT’s DON’T NEED 
360KB DRIVES 


Allows copying of IBM AT files for use on 
IBM PCs, XTs, and 
hardware or 


MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 

655 Sky Way - Suite 125 

San Carlos, CA 94070 
1-800-523-8777 

(Ca) 418-593-8777 
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***1BM Uses CP/M & Apple*** 
“The best”, "strongly recommended '-PC mag 
© Unilorm copies files, reads & writes directly 
to 200 CP/M disk tormats on the PC,XT,AT-by 
Micro Solutions $6295 + $3 S/4 

@ MalchPoint 1/2 card iransters Apple DOS, 
SOS, CP/M and ProDOS files to IBM PC,XT, 
AT-S1BS + $3 S/H (includes FREE Unitorm!). 
Blue Heron 

1108 S Second St. 

Dekalb, Ninos 60115 

(815)758-2355 


PC-WITS by TEEBELL, INC. 

Alle management & disk ediling too! tor every 
PC/MS DOS user See all your directores and 
files on a single screen Find, view, sort, rename 
of delete with single key strokes Move or copy 
liles from directory to directory, drive lo drive, 
PC to PC. . and more $4995 Free demo 


disk 

TEEBELL, INC. 

PO Box 297 
Osowiit, NH 03864 
603-539-5488 
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Ammunition to conquer 
your biggest problems! 


with V-EMM 
(8 megabytes) 


@ The Vietual Expanded Memory 
prc reies Your LEDS apbicaone: fiers rato 
expanded memory 


e@ it tums Aare or PS/2 ox. 
lended memory Into expanded 


Seema FSS 
CIRCLE 770 OM READER SERVICE CARO 

VCACHE GETS YOUR DISK 
MOVING! 

Hard disk accelerator increases speed of car 
tndge and fixed disk operations using memory 
caching to eliminate repetitive disk access. Alto- 
cate up to 15 Mb of extended or expanded 
Memory, or § Mb of standard memory for 
Caching disk data. Inchades diskette and screen 


acceleralor modules. Automatic and transparent 
after installation $4995 + $3 sho, CA tax 


ay 


GOLDEN BOW SYSTEMS 
2870 Fitth Avenue, Suile 201 
San Giego, CA 92103 
800-284-3269 
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UTILITIES 


Hard Disk 
integration and 
Partitioning Software 


® For PC ATs, XTs and compatibles. 

@ Integrates virtually all 54 Inch drives. 

® Supports ST412, RLL, ESDI and SCS! controllers. 
8 Flexible partitioning, with volumes of any size. 
® Spans multiple drives Into a single volume. 

8 Includes trouble-shooting diagnostics. 

@ Powerful, yet extremely easy to use. 9g 
(suggested retalt) 


if y rw EDITOR'S CHOICE 
i Bt: “ityou have to make a hard disk drive and controlier 
work together, .. . SpeedStor is a dream come true.“ 


7,7). 1S 8e=mmag “SpeedStor software makes instaliation 

|JHWEE simple and painiess .. . its user 

ees ee “ interface is a joy to work with.” 

Used by major disk drive and PC manufacturers. 250,000+ units sold. 
Now available through Softse! dealers. 


= STORAGE DIMENSIONS 


AM@anter Compary 
981 University Ave., Los Gatos, CA 95030, [408] 395-2688 
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BREAK 640K! 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT or PS/2 8 megabytes ol memory 
by lurning disk space into expanded memory! 
Use extended memory for expanded memory 
Create VERY LARGE worksheets. FAST 640K 
not required Use wih 1-2-3, Symphony, and 
other EMS programs $49 + $3 s/h 
BIOLOGIC COMPANY 

11962 Coverstone Hill Circle, Ste 1622 
Manassas, VA 22110 

(703) 368-2949/Chx-COD 


HERCULES OR CLONE OWNERS! 
Run CGA software, even most self booting and 
color port reading, with CGASim'"=, a non copy 
protected, removable, 4K, TSR routine Runs 
Print Shop, Meant8, BasicA, Jet, Gato, PC-Poo! 
ele al normal speeds without ghosting and 
prints graphics with {8M/Epson commands. 
$29+ $2S/H(+ 6% PA tax), ChecwM0 
SWIDWA SOFTWARE 

P.O Box 10 

North Versailles, PA 15137 

(412) 823-8435 





Opt-Tech Sort/Merge 3.0 

Extremely fast Sort/Merge program Run as a DOS 
command or CALL as a subroutine Unlimited 
litesizes, mos! languages, datalypes & filetypes 
Supported including Bineve and BASE II & itl. 
Advanced features include record selecbon, rec- 
‘ord retormaiting & much more! Call or write for 
more info MS-DOS $149 Zen $249 

Opt-Tech Data Processing 

PO Sox 678 

Zephyt Cove, NV 89448 

(702) 588-3737 


OISKPACK™ 

No 1 backup software 10 Megs onto 2 tloppies 
in 4 min! Compresses lites Copies to any DOS 
Gevice (inc tape} Alf other fasi backup pro- 
Qrams bypass DOS and are unreliable and don't 
work w/many Clones Please compare Nothing 
else even comes close Money back guarantee 
$89 + $3sh 

SICLOGIC COMPANY 

11982 Coverstone Hitt Circle, Suite 1622 
Manassas, VA 22110 

(703) 368-2949 Check/COO 


PC MAGAZINE @ APRIL 26, 
352 


Comparsfita™ 
CompareRite saves hours of editing pme by comparing two documents and gener- 
ating a third showing the differences—in an average ot two seconds per page 
It will create a complete companson draft, ready tor pnnting, or display the 
changes on the screen so you can scan them. CormpareRite highhights changes 
the way you want to see them Additions in boldface, deletions underlined or 


numbered as endnotes? No problem 


CompareRite is the smart solution fo worlang with mulbpie drafts of articles, con- 
tracts, proposals, reports, documentation, manuals, or any word processing doc- 
ument. CompareRite works with all major wording processing programs 
Price — $ 129.95 + $5 shipping/handling 
JURISOFT, Incorporsted 


763 Massachusetts Avenue Dept. 10 
Cambridge, MA 02139 


1-800-262-5656 Ext 10 


IN MA (617-864-6151 Ext 10 
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FARSI/GREEK/ARABIC/RUSSIAN 
Hebrew, alf European, Scand plus either Hindi, 
Punjabi, Bengali, Gujarati, Tamil, That, Korean, 
Viet, or IPA. Full-featured multi-language word- 
processor supports on-screen loreign charac- 
ters and NLO printing w no hardware modiltca- 
fons. includes Font Editor $355 dol malirix, 
$150 add'l lor laser, $19 demo SH in US 
tncl'd Req PC, 640K. graphics. 

30 day guarantee 

GAMMA PROOUCTIONS, INC. 

710 Wishire Blvd Suite 609 

Santa Monica, CA 90401 

(213) 394-8622 MC/VISA/AMEX 


World's Bilingual Word 

Duanguan 1,3, bilingual word processor Jor 
English and of these Armenian, Bengali, Euro/ 
Latin, Greek, Hinds, Khmer, Lao, Russian, Tam- 
Ul, Telugu, Thai, Viet, or create your own lan- 
Quage with tonl edilor $69 + $4 s/h in US and 
Can ($10 s/h loreign) For 18M compalibies 
with graphics & dol-matrx printer Laser Jel 
add $49 Demo $5 

MegaChomp Company 

3524 Cottman Avenve 

Philadelphia, PA 19149-1606, US.A. 
215-331-2748/8138 





Optical Character Recognition 

Stop retyping PC-OCR™ sottware wilt convert 
typed Of printed pages into editable text files for 
your word processor Works with HP ScarJet, 
Canon and most other scanners Supptied with 
15 popular lonts. User trainable, you can teach 
PC-OCR to read virtualfy any typestyle, includ- 
ing toreign tonis Proportionat text, matrix 
printer oulput, xerox copies OK. $385 Chk/ 
VISWMC AMEX/COO. 

Essex Publishing 

PO Box 391 

Cedar Grove. N J. 07009 

(201)783-6940 


The WordPerfect™ Test 

How well do you or your siatf use WordPerlect? 
{5 training needed? It so, in what areas? TEST- 
WP 1s a combination assessment and traming 
package Answer the questions and get results 
Invaluable tool tor trainers, personnel or indi- 
viduals Extensive relerence manual Requires 
320K. $89 + S/H. MC/AVISA/AMEX 

MICRO STANOAROS CORPORATION 

329 North State Street 

Orem, Utah 84057 

800-222-9409 (in Utah 801-227-7100) 


ie MARKETPLACE 


the ultimate target market! 


The brand specifiers who read PC Magazine don't have the time to shop around, 
their only concern is getting what they need as quickly as possible 


They'll DIRECT their attention to 


PC Magazine Classified Marketplace 





For them PC Magazine Classified Marketplace's Direct Response Display Ad format 
represents a fast, easy and cost effective method of product acquisition They know it 
will have the products they need and the information they want regarding price, 
voturne discounts, specifications and detivery 

{fyou think that your business can benefit from the 500,000 brand specifiers wha 
read PC Magazine .. YOU'RE RIGHT! 


So take DIRECT action and call (212) 503-5115 


1988 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 






NT a 


MISCELLANEOUS 
ACCESSORIES 


@ 100% Cotton Canvas » Breathable! | 
© Beige w/Grey Trim —« Stotic-Free | 
| For: Computers and Printers 
IBM, Epson, AT&T, Leading Edge, Compaq 
(800) 826-5761 
In CA (415) 759-1466 

Contemporsry CompulerWeer 
1320-36th AvenueSan Frencisco CA 94122 
_ CIRCLE 771 ON READER SERVICE CARD 








PRINTER RIBBONS 

C ITOH Prowniter $495 
EPSON MX/FX/RXB0 $5.00 
EPSON MX/FX/AX100 $650 
OKIDATA 92/93 $2.45 
OK! DATA 182/192/193, + $500 
Call for complete list of products & info Deater 
inquines welcomed 

DATEC DISTRIBUTION 

PO. Box 411 

Freemont, CA 94537 

415-790-6393 

BAR CODING 


BAR CODING 


— 


BARCODE BARGAINS 
NEW - WANDERWAND~ 
BARCODE READER 

















‘Trent of everytheng you would ever want im abarcode 
Header and youll fxd @ 1 the new ITS $308 systerrr 
© Senigne 





rarenacie © Handed Ont wept 
Connection with stanaard ®S 252 pug © Woks up tO 
27 characters 
Codes tame stamp tapers « Calculates and oumes scars 
© Wand mcuded 











(TS 5306 - PC Wand Barcode Reader 
Erntates teynoard « leaas comes UC Coaunar Sors 
Zot S emeneaved ¢ Works with GM PCS ane Clones © 
Lowest com versatie ragh quasty’ 









PCDOS-MSDOS Printing Software 
Cenerate your own lubes: on your exiting Matrix 
printer © Can tor deren 









ternational Technologies & Systems Corp. 
1960 White Star Dr., Diamond Ber, CA 91765 
PHONE. 1-(714) 981-7077 » TELEX @500824734 MCI 


Essa ITS 


CIRCLE 774 OW READER SERVICE CAAD 








BAR CODE READERS 


By SOMBRE CHANGES REQUIRED 


@ IBM PC/XT/AT PS/2 CLONES 
© TANDY 1000SX/1200/3000/4 
@ ZENITH 138/148/151/ 158/248, 
@ EPSON EQUITY 1 & Ht 


TERMINALS: 


© WYSE 50/60/75 

© KIMTAON KT-7/PC 

@ CONTROL DATA VIKING 721 
e ey 07100 


PC/MS DOS BAR CODE PRINTING SOFTWARE 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1310S AIRPORT CIRCLE SUITE 140 
EULESS TX 76040 
(817) $71-9015 





THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET .. . 





‘LABELS 
1b LEX Beis 


(oe me 
e 


For DOT MATRIX and Laser Printers 
(Epson /IBM/Okidata and LaserJet) 


® Flexible formate Any size label 


* Labels for bins, shelves, 
inventory - neme tags 


© Big text readable up to 50 ft. 
© Bar Codes: 2 of 5, UPC/EAN, 
MIL-STD, AIAG, Code 39, etc. 


© Auto-incrementing 
© Reversals 

© Color Options 

© Laser Sott Fonts 

® File input 

© Very fest * Easy 


Label above printed with $279 program. 
Other bar code programs from $49. 


BAR CODE READERS 


J | 


DATA SOLUTIONS 


417-A Ingalls Street 
Santa Gruz, CA 95060 


PrintBar Ili 


BAR CODE PRINTING SOFTWARE 
Print Code 39, 2 of S, UPC-A bar codes 
on 18M, Epson, HP LaserJet printers 
with PrintBar it memory-resident soft: 
ware Print directly from your own pro- 
grams in dBASE, Lotus, WordStar, C, 
BASIC, without copying data to special 
print files, IBM PC/XT/AT and com- 
patibles Versatile, easy set-up, no pr 

gramming required. $295.00 
PC Wand Bar Code Reader that acts 
tke second keyboard, no software 
needed. $395.00 


Bear Rock Software Co. 


(916) 622-4640 
CIRCLE 775 ON READER SERVICE 
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For PC/XT/AT & PS/2 

® Attaches as 2nd Keyboard 

@No software changes 

Rugged Metal Pen 

@Reads 2 of 5, UPC/EAN, 
Codabar, Code 39 

PS/2 model........;......$399 


$30) 
ALSO: Multi-user|RS-232 & 
Mag Stripe Readers 


30 Day Money Back 
Guarantee! 


408/458-9938 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 
Simple & quick installation 
No 


ional softwere or 
Metal wend & case lt 


Also available: 
Bar code panting software 
Magnetic stnpe encoders 
Units for other computers & terminals 
GSA pricing evevabie 


TPS ELECTRONICS 
4047 Transport Streat 
Palo Alto, CA 94303 
Telephone: 415-856-6833 
Telex (Graphnet) 371-9097 TPS PLA 
FAX: 418-866-3843 
CIRCLE 776 ON READER SERVICE CARD 





BAR CODING 


BAR CODES 
MADE EASY 


PERCON’ E-2-READER™ 
FAST © ACCURATE * RUGGED 


NO SORTWARE CHANGES weh PC) 


Details or Quespor 


(503) 344-1 189 


A LEADER IN BAR CODE READER ENGINEERING 


PERCON' 


WHY PAY MORE $7-$95 
Bar Code Printing Sottware for PC. XT. AT. & 
Comp vi a wiEpson-IBM graphics emula- 
tion. Universal Bar Code Generator $45 (Works 
with almost any program) Test disk $7 Smal! 
labels, large labels, Logmars, AIAG, dBASE, & 
subr for Basic, Compilers, WP, Data Mgmt. etc 
$25-$95 Bar Code readers $200-$900 
GORDON COMPANY 

20210 Laceyland 

Katy, Texas 77449 

TEL 718-578-5522, FAX 718-579-2160 


dBARCODE™ 

Print Code 39, 2 of 5. UPC-A using dBase Ill 
Plus and dot matrix of HP Laserjet printer Vary 
bar code width, height, spacing, print multiple 
columns, etc dBase program (source code 
included) prints barcodes from your databases, 
or call binary formal module from your own 
Programs $99+ S/H, MC & VISA 
Timekeeping Systems, Inc 

12434 Cedar Road Dept PCM 

Cleveland, QH 44106 

(216) 229-2579 


BARCODES & CHARACTERS 
Software lor PC, XT, AT & comp Logmars, 
AIAG, Code 39. etc. for HP Laserjet, Epson. 
Okidata & printers w/IBM Graph $275 Bar- 
code Inventory and comm progs $49 Key- 
board, batch file. and serial port input avail 
Automatic Barcodes fromelec Scales and Cash 
Registers Small Cordless portable 8 Bar Code 
Teader 1" dia x 7?” Free into Guaraniee 
CE Electronics 

3985 Rochesler Road, Suite H 

Rochester, MI 48036 

(313) 656-0630 


BUSINESS 
OPPORTUNITIES 


EARN EXTRA $$$$ AT HOME 
Receive needed exposure lo earn extra income 
by fisting your experience. goals and equip- 
ment Que dalabase provides tow cost/risk ap- 
proach to introduce home programmers and 
companies needing programming help. Send 
now for complete info package and application 
Only cost is a low one-time application fee 
HOME PROGRAMMERS, INC. 

PQ Box 243-N18 

El Segundo, CA 90245-0243 


CATALOGUES 


PCjr 
Expansion Products 


Possibly the largest selection 
of PCjr products i the 
country. We don’t just sell 
PCjr products. we design them. 

*Speed Up Products 

*Pweudo DMA Cannes 

*Sevond Floppy Disk Drives 

2343 Disk Drives 

ePCis Optical Mice 

Monitor Adupters fos PC's 

Parallel Printer Ports 

Full Size Keyboards 

*Specch Attachments 

edoystwks, Cables, & Adapiors 
Call or write to receive our free 
32-page catalog of PCyr Add-On 
products. For even faster results. 
cirele our reader service number. 

PC Enterprises 
“The jrProducts Group™ 
Box 292, Belmar, NJ 07719 


(201) 280-0025 well S22 FC. 
CIRCLE 777 ON Fi A SERVICE 





COMPUTER 
INSURANCE 


INSURES YOUR 
COMPUTERS 
Full replacement of hardware, media, 
purchased software. As low as $39 
yearly. Covers fire, theft, power surges, 
other accwents. Call for information 
or immediate coverage. 


1-800-848-3469 
SAFEWARE, The Insurance Agency Inc. 


2928 N High Street, P.. Box 022114 
Columbus, 0H 43202 


CIRCLE 779 ON READER SERVICE CARD 
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COMPUTER 
INSURANCE 


DATA SECURITY INSURANCE 

The “all risk" Personal Computer Policy from 
OS! inctudes essential coverages not available 
with other policies protection agains! loss of 
dala (even trom accidental erasure). loss of 
Custom programs, and fraud As low as $35 per 
year Coverage can be bound by telephone, 9 to 
4 Mouniain Time 

QATA SECURITY INSURANCE 

4800 Riverbend Road, PQ Box 9003 
Boulder, CO 80301 

(303) 442-0900, (800) 822-0901 


SAFEWARE 

Insure your computer Saleware provides tull 
seplacemenl of hardware, media, and pur- 
chased software As little as $39 a year provides 
comprehensive coverage With our blankel 
coverage. no lists of equipment are needed One 
phone call does it all! Call 8am to 10pm EST 
{Sat 9 to 5). 

SAFEWARE, THE INSURANCE AGENCY INC. 
2929 N High Street, P.O. Box 02211 
Cotumbus, QH 49202 

{614) 262-0559 (QH), (800) 848-3469 (NAT) 


= SEE eee 
COMPUTER 
SERVICES 


Electronic 
Page Processing 


» 1300 hi-res output up to 2540 dps 

» Quipul to paper or film 

» Macintosh or IBM-PC/compatible disks 
» 24-hour modem 

» Complete Adobe type librory 

» 24-hour turnoround 

» Free pick-up ond delivery in -88 Corridor 


Call 312/844-0030 
DEE-SIGHER IMAGESETTING 


SIA Ayrora Ave , Aurora, IL 60505 
24 He Computer Bulletin Board 312/844 0093 
CIRCLE 779 ON READER SERVICE CARD 


DATA 
CONVERSION 


DISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewritten tex! to disk in ASCII, 
WP formats available on request 

‘© Scan Typesel text 6 to 24pt low rates 

‘© Disk convert trom IBM, WANG, XEROX, MAC- 
INTOSH + 1000 other formats (b1-directional) 
© Tape conversions (800, 1600. 3200, 6250 BPI) 
© Quick tunaround—Quality Guraranieed 

Ts RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY 10001 

(212) 779-0800 


1988 


PC MAGAZINE 
CLASSIFIED 
MARKETPLACE 


the ultimate 
target market! 


The brand specifiers who 
read PC Magazine don’t 
have the time to shop 
around, their only concern 
is getting what they need as 
quickly as possible. 


They’t! DIRECT 
their attention to 
PC Magazine 
Classified 
Marketplace 


For them PC Magazine 
Classified Marketplace's 
Direct-Response/Display 
Ad format represents a fast, 
easy and cost effective 
method of product acquisi- 
tion. They know it will 
have the products they need 
and the information they 
want regarding price, 
volume discounts, specifi- 
cations and delivery. 

If you think that your 
business can benefit from 
the 500,000 brand 
specifiers who read PC 
Magazine 

- YOU’RE RIGHT! 


So take 
DIRECT action 
and call 
(212) 503-5115 











FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


MARE 


DISK CONVERSION 


TAPE/DISK —_ 
CONVERSIONS “~~ ©. 


Conversion services to or from 
over 4000 computer systems: 

* Megtapes ¢ Mim Computers 

* Micro Computers ° Typesetters 
® Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, inc. 


(312) 459-6010 
165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 
CIRCLE 700 OM READER SERVICE CARD 


TAPE: TO-FLOPPY 
FLOPPY-TO: TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 


1-800-422-9622 
{In OK: 918 254 9622) 


TECHNICAL PROGRAJAMING 
SERVICES, IWC 

5906 EAGT 6451 STREET 

TUN, OF 74133-4301 


CIRCLE 781 ON READER SERVICE CARD 


CHANGING WORO PROCESSORS? 
Media Iranster lo or from 

(BM, XEROX, OEC, WANG, 

LANIER, CPT, CT, MICOM, NBI, 

WORDSTAR, WORDPERFECT, MSAWRD, DW3, 
ULTIMATE, SAMNA. MASiI, DCA. 
weweaeeFREE TEST CONVERSION@# eee 
Conversion Specialists 

531 Main St, Suite 835 

El Segundo, CA 92045 

(213) 545-6551 © (213) 322-6319 


TAPE TO OISK CONVERSION 
Unbeatable Prices-As-Low-As $20/MB 
© 24 hour Turnaround 

© Highest Quality - ALL Work Guaranieed 
© Professional, Technical Stalt 

© Statistical Analysis 

© Sorting, Programming 

@ 15 YEARS EXPERIENCE 

PRECISION CONVERSIDNS 

15 Harbor Circle 

Centerport, NY 11721 

(516) 261-1200 


TO PLACE YOUR AD 
IN PC Megazine 
Classified Marketplace 
Call (212) 503-SHIS 


iene) 


INCOMPATIBLE COMPUTERS? 
Disk interchange Service Com special 
wes in ghee files between 1 
Incompatible computer formats 

© Q-TRACK TAPE TO DISKETTE 

© DEDICATED eon PROCESSORS 

© 35% 625° & 8” FORMATS 
Addmonal Services ieee 
© Database & Spreadsheet Comversions 
© Custom Frogareny as Retormatting 
© Expert Technical Assi 
Disk Interchange pete Co. (oisc) 
481 Greas Rd (Ru ZA) Acton. MA 0 
1617) 263-6001 


CIRCLE 782 ON READER SERVICE CARD 


DISKETTE COPY 


SERVICE 


Cs COPY RIGHT® 
Soraney unmhng SkRors ty Arne + ere 
YOUR SINGLE SOURCE 
* DUPLICATION SERVICES 
+ CORPORATE LABELING 
« PRODUCT FULFILLMENT 
* WAREHOUSING 
* DISTRIBUTION SERVICES 
PLEASE CALL TODAY: 
800-237-1130 
513-443-2100 in Ohio 
COPY RIGHT ° 
P.O. BOX 1005 


DAYTON, OH 45401 
CIRCLE 783 OM READER SERVICE CARD 


MAXELL 


100™% CERTIFIED 
5Y_" BULK DISKS 
514" DS/DD 59¢ 


5%,” DS/HD 1.59 
312" DS/DD 1.09 


Price based on quantity of 300 
Includes sleeves, labels and tabe 


800-222-0490 


In NJ 201-462-7628 
@ 24 Hour Shipment @ 


MEGASoft 


PO Box 710 Freehold NJ 07728 
CIRCLE 764 ON READER SERVICE CARD. 
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FOR: 


VAR} CORPORATE 


CUSTOMERS 


= ATet 


SOFTWARE 
DEVELOPERS 


Permanent Identification of your Company, 
Information, or Products. 


SOFTWARE DUPLICATION/PACKAGING 
3.5" / 5.25” / HIGH DENSITY 


WEST COAST TELECOM 
CALL: (503) 620-1888 


CIRCLE 785 OM READER SERVICE CARD 


ot Kikhdditip@bi tists pbihbik hhh dbp bpd dppb phd he 


We're the Leader in Software Duplication 


waarees 00s at eTELEEEEETTESIIOTEETOTTTTE STOTT TTREEBEEB EERE E 


Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour tum-around, high 
quality, and competitive prices! All BM formats are 

supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 
Echo Data Services, Inc 
Lionville, PA 19353 
800-533-4188 or 


215-363-2400 in PA 
SLLOLLYCLLSSLLTLLLYSLEPTTLYTLLILLLTTELTLLYTTULTTLLLTPSIST EL 


YSN 


Se 
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SUPPLIES 


54" MARK Q DISKETTES 
Tested to 20 mretion passes wan na 
ton 


0¢2000 
OC300XL/P 


OCEOOA 
OCe00xTO 
ORDER NOW! Call tor FREE nerd 
‘SN $400 FRST 100 OF Rac igh coe SS earl 
CEEDING 180 OR FEWER OFSKE’ 


rt 
Through Quality 





$988 


osSsssv19 














SUPPLIES 


SOFTWARE PACKAGING 
To Meet Your Needs 


CIRCLE 767 ON READER SERVICE CARD 
Glenco Development Systems offers several choices to help you 
with your software Our product line includes cioth 
and vinyl binders/portfolios for your users manual and program 
diskette. The binders can be screened with your company logo to 
add that extra personal touch. The final product is an organized, 
eye-catching presentation that your efforts deserve. 
In addition to packaging, Glenco Development Systems offers a 
wide variety of services, including finished product assembly, to 
help get your software products to market. Typesetting of manuals 
can be as easy as sending an ASCII file. Duptication and label 
affixing as well as product assembty/shrink wrap are readity aval- 
able. Please consult us with your specific needs. 


3920 Ridge Avenue 
Z Arlington Hts., iL 60004 
IGLENCS OF VELGPWENT SYSTEMS, be (312) 392-2492 


ALPHA Laser Cartridge RECHARGERS 


@ 30-50% longer life 
@ High density toner used 


@ Fully disassembied/no holes cut 
@ No pooling 


24 Hour Shipment 
Send $39.00 [includes S/H} with each cartridge to: 


ALPHA RECHARGERS 
1300 Dallas Drive, #312, Denton, Texas 76201 
(817) 382-5790 


24 Hours Mon.-Fri CIRCLE 708 ON READER SERVICE CARD 


TO PLACE YOUR AD 
IN PC Magazine 
Classified Marketplace 
Call (212) 503-5115 
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MARKETPLE 


SUPPLIES 





Cartridges last 20% longer. BLACK COLORS 
Money back guarantee. APPLEIMAGEWRITER 295 345 
27 different Laser Printer DIABLO HT 11 WS 2% 
RS IN LX-80/90 350 430 
Somes 10 recharge, EPSON MX-FX 80 295 365 
Send empty cartridge with $40 + $3 s/h. EPSON MX-FX 100 395 495 
Monthly discounts. Toner available. $Bat PROPRINTER 5 ra 
LASER SYSTEMS! NEC P1,2.6 
TONER TECHNOLOGIES pa oe ae 
23 NO. MAIN / P.O, BOX 407 OKIDATA 162-192 450 575 
KAYSVILLE, UT. 84037 4.50 5.75 


+ SLACK BEN (010 mfof SLUC/GWOWe EEE JNO w/o} 
shipping + Over 29% cmere toner then Gave 
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RIBBONS 















24 Hour Shipping 
LASER CARTRIDGE 1-800-331-6841 
RECHARGE 1-513-252-1247 (Ohio) 
Cut your cost in halt with recharged 
Laser printer carindges. Over 350 types 
betevesonel wiubeckepnnt ** Satistaction Guaranteed ** 


and top quality. 










On renwen 

763 ON SERVICE CARD 

DAYTON COMPUTER SUPPLY 
@ demon of Den-Sys Comp 

1220 Wayne Avenue Dayton, Ono 45410 


SSELL US YOUR EMPTY Serene 
TOWER CARTRIDGES $10 CIRCLE TON READER SEUCE CARD 


© MS /cortretge © B3/u80d Raor cleaner « WS0/beesatpra 
ele 


TYPESETTING 


model 18 
appre foe empties. Give ia ary. ten Bh vtyro 


SOUT OUR REFILUED CARTRIDGES 


HIGH-TECH TYPESETTING 

Transmit your text toll-free, error-free via 
modem to your fully automated typesetting 
system $2 per thousand characters $5 mini- 
mum Same-day service 200-typefaces, sizes 
up lo 72 point Send $20ppd for our 200 page 
Quidebook, of cali loll-iree & use your MC/ 
VISA/AmEX 

Inlergraphics 

106A South Columbus St. 

Mexandnia, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


We pay 


eet beuhebed. 
PCWELR 12/10/00 936 
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CLASSIFIED MARKETPLACE 
the ultimate target market! 


The brand specifiers who read PC Magazine don't have the time 
to shop around, their only concern is getting what they need as 
quickly as possible. 


They'll DIRECT their attention to 
PC Magazine Classified Marketplace 


For them PC Magazine Classified Marketplace’s Direct-Response/ 
Display Ad format represents a fast, easy and cost effective meth- 
od of product acquisition. They know it will have the products they 
need and the information they want regarding price, volume dis- 
counts, specifications and delivery. 

Ifyou think that your business can benefit from the 500,000 
brand specifiers who read PC Magazine ... YOU'RE RIGHT! 


So take DIRECT action and 
call (212) 503-5115 
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FREE INFORMATION 





Fill in your name and od- Circle the numbers on the cord The literature will be 
dress and check off your that carrespond to the ads or mailed to you fram the 
answers to the four re- articles you'd like more ner advertiser free of 
search questions. (One mation about. (Numbers for charge. 
card per person, please.) advertised products are re- 

peated in the Advertiser Index 

os well.) 
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WOT 102 103 104 105 106 107 108 109 110 111 102 113 104 19S 196 THF 148 199 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 147 142 143 144 145 146 147 148 149 150 
51 152 153 154 155 156 157 158 189 160 16] 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 18) 182 183 1e4 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 
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351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 362 383 384 385 366 387 388 369 390 391 392 393 394 395 396 397 398 399 400 
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1. in. which of the following 3. is your company c reseller? 6. Does your own PCAI26-2 
sectors deer Four organisa: tye. Cl Maniromets PLEASE PRINT CLEARLY—use only one card per person 
tn opera Check on ; CONo s. CMini(s) No 
@. (Private Industry 4. For how many IBM PC's and EOsiaa plan ig hey , 
b. CiGovernment conmnclietestle yo avedly: t ON BusinessPhone{___ 
cee brendsof product? u. Cn dto6mont a 
2. Your primary job function!s j. (1 Iorless % C1In6 to 12 months 
(chechone}: L On w. CI Nodofinite plans Address 
4, CAMISDF Communications —m, (126-100 8. Number of employees in Gi 
EngineeringhR&D 0. C) 100 ormore your entire company? 
t Cl Frcs A counting arALeeay PC Lmtya x C1 Borless “i Te cody murda nduded to'smure delve] 
y. Cl MarkatingSces iaiceaiee «4° Dae [Please send me one year (22 issves} of PC Magarine for $2997 and bil 
R CoAdninisretivelGenera i Oye nel Oe meh save 54% ofthe newasand price of $64.99. (Annual basi 
Management @. LiNetworked toget 2. £1 1000 or more subscription price is $39.97.) Offer valid in U.S. ond possessions only. 
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A‘ Star 16 MHz Languages SITTEST.C uses bitmaps and bit manipulation to reduce memory overhead. 301 
286 Languages Using named, instead ot hex. constants in Turbo Pascal INLINE code. 304 
—————— Sf PC Tutor How the DDS SHELL statement affects the environment and user interface. 309 
CONNECTIVITY Connectivity Clinic Companng rate of Codenoll card in Codenet with 3Com EtherLink Plus card. 315 
677 LANpac 802.5 Racore Computer 215 | Connectivity Clinic Brainwave's OnDemand transters data trom 1-2-3 on a PC to IBM System36 315 
System Products Inc. Connectivity Clinic Versions ot DDS pnor to 3.1 won't run network software such as 3Com's. 315 
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COMING UP 


PROJECT DATABASE FINALE Our 
three-issue database management block- 
buster concludes with reviews of 43 pro- 
grammable databases. To begin, Jim Sey- 
mour traces the history of DBMSs from 
the birth of the relational model at 1BM to 
the dominance of Ashton-Tate’s dBASE 
Hl Plus, the most widely used database 
system. Seymour goes on to discuss the 
differences between packages that use 
Query by Example (QBE) and those that 
use Structured Query Language (SQL). 
Then our team of reviewers presses 38 pro- 
grammable network, hierarchical, and re- 
lational databases to the limits of their abil- 
ities. Richard Hale Shaw’s discussion of 
the relational model and SQL is followed 
by reviews of five programs that use this 
data manipulation language: /nformix- 
SQL, Ingres for PCs, Professional Oracle, 
Unify RDBMS, and XDB-SQL. Our fea- 
tures tables and benchmark tests for all 43 
products supplement the review team's ap- 
praisal of these programs. 


A SPREADSHEET TAXONOMY In 
the last of his series, columnist Jim Sey- 
mour looks at Lotus's as-yet-unreleased 
1-2-3, Release 3, and /-2-3/G, and he of- 
fers tips to help you decide which new pro- 
gram is best for you. 


UTILITIES Looking for a way to keep 
track of disk use? Now you can monitor 
file activity using our featured utility, RE- 
CORDER. It's great for wringing opti- 
mum performance from your RAMdisk. 


AFTER HOURS § In After Hours we 
examine some educational programs for 
children, ranging from the Stickybear se- 
ries for toddlers to high-school-level as- 
tronomy and geography programs. And 
we take a special look at Tetris, an excit- 
ing new game that was written in the So- 
viet Union and is now being distributed 
by an American publisher. It's easy to 
learn but hard to stop playing: half of the 
magazine's staff is already hooked. We 
offer you some tips gleaned from their 
extensive hands-on experience, and we 
even have a commentary from John C. 
Dvorak on the Tetris craze. ie 


GOOD STORY 


IS WORTH 
REPEATING... 


Especially if it’s about your product! 





Why let your story remain hidden in a back issue of one of the 
world's leading computer magazines? 


Let us take your article to its highest ievel of marketing 
potential with a reprint! This is one of the most valuable mar- 
keting tools you have on hand because: 
@ It represents unbiased coverage of your product by 
America’s leading computer magazine! 
@ it clearly discusses your products features and 
capabilities! 
@ It is one of the most effective ways of telling your story 
to new customers, retailers, jobbers and distributors. 


To find out how you can have your article or review elegantly 
reprinted ** on 80 Ib. paper stock, in 4-color, 2-color or 1-color, 
call or write today: Jennifer Locke—Reprints Manager; 
Ziff-Davis Publishing Company, One Park Avenue, 

New York, NY 10016, 212-503-5447 


**Minimum quantity 500 reprints. 
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FITNESS 





A Poolside Program to 
Keep Swimmers in Lane 


BY EDWARD MENDELSON 


Someday, when laptop comput- 
ers become light and waterproof 
enough to be used as kick- 
boards, someone will write a 
swimming program thal you can 
use in the water. For now, you 
can use Peak Perfarmance: 








Swim on a computer that sinks | 


like a stone, because this pro- | 


| gram is designed for use on dry 
| land after a workout in the 
swimming pool, 

For $79.95, Peak Perfor- 
mance provides coaches and 
swimmers with a computerized 
logbook and database. The pro- 
gram records details of each 
day’s workout, lets you know 
whether you are working near 
peak capacity, and estimates the 
number of calories that you 
burned. 

The most useful tool for ded- 
icated swimmers is the pro- 
gram’s rough calculation of the 
intensity of today’s workout, so 
that you can decide whether you 
should push harder tomorrow or 
simply take the day off. For 
each workout you receive a 
“workout intensity’’ estimate 
that is geared to past perfor- 
mance, along with an estimate 












Peak Perfor- 

gf mance. Swim 
analyzes a sin- 

ale workout 

| (as shown} or 

a series of 

workouts. 


of the extent to which you used 
your full aerobic capacity. 
Peak Performance: Swim 
doesn’t offer specific sugges- 
tions or guidelines, but it can 


help you make better-informed | 


decisions about your training. 
Two swimmers can use the 
copy-protected disks supplied. 
Everyone else in the swimming 
pool has to buy extra data disks 
at $10 each. 

List Price: Peak Performance: 
Swim, $79.95. Requires: 128K 
RAM, one disk drive, DOS 2.0 or 
later. Copy protecied. Peak 
Performance, P.O. Box 60681, 
Palo Allo, CA 94306; (415) 424- 
0208. 
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Might and Magic: A 
Long Time Ago ina 
Land Far, Far 
Away... 


By STEPHANIE K. LOSEE 


New World Computing’s Might 
and Magic might well be the 
most exciting castles-and- 
quests movie ever made, but 
with one difference: you're not 
watching the movie, you're ac- 
tually in it. 

You begin with a colorful 
map of the Land of Varn, re- 
plete with glaciers, mountains, 


forests, and castles. You're al- 
lowed to take six characters 
(whose personalities you must 
first design) on a quest to dis- 
cover the elusive *’Secret of the 
Inner Sanctum.’' Each must 
make a contribution, so be sure 
to include a sorcerer and cleric 
to cast spells, along with the 
more battle-ready knight, ar- 
cher, and paladin. And don’t 
forget a robber—you'll want 
someone to pick locks and dis- 
arm traps along the way. 

There are five towns in Var 
whose Inns serve as a sort of 
“home base.’’ Each time you 
check into an Inn, the e».peri- 
ence, weapons, and trinkets 
your characters have gained 
along the way are saved, mak- 
ing it worthwhile to visit the 
nearest Inn frequently. When 
monsters destroy your party, 
you can continue the quest from 
the last Inn in which your char- 
acters stayed. 

Your quest will take you 
through underground caverns, 
over mountains, and across de- 
serts. These passages are con- 
structed like a maze, and you 
must keep track of your wander- 
ings by mapping your way using 
16 by 16 grids. If you get lost, 
your sorcerer can cast a ‘‘loca- 
tion spell’* to save your party 
from certain doom. 

Although mapping seems 
rather confusing at first, it very 
quickly becomes familiar and 
fun. If you tire of it, however, 
you can purchase Might and 


On your quest 
you'll be at 
tacked by one of 
Might and Ma- 
gic’s resident 
monsters; the 
better vour per 
formance level, 
the more mon- 
Sters you have to | 
Sight. 
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Magic's Hint Book ($12.95), 
which includes not only maps of 
all 55 sectors of Varn but tips 
and answers to help you reach 
higher levels of play. (New- 
comers to PC adventure games 
may be shocked at the idea of 
being asked to pay for help in 
using a $49.95 game, but it’s a 
common practice.) 

The program's user interface 
is so intuitive as to be kind, af- 
fording you time to adjust to the | 
program and enjoy learning the 
basics before it assaults you 
with complexity. And the EGA 
graphics are low-resolution but 
use spectacular color, each new 
monster or set of scenery is 
more dazzling (or gruesome) 
than the previous one. A final 
rave goes to the manual and 
Hint Book: both are well writ- 
ten, well organized, and beauti- 
fully illustrated. 

The program's tendency to 
crash when your party encoun- 
ters an avalanche seems to be its 
only bug. But I can't complain 
too much—| got to reboot; my 
characters, however, were 
killed. 

List Price: Might and Magic, 
$49.95. Hint Book, $12.95. 
Requlres: 256K RAM with CGA, 
512K RAM with EGA; Iwo floppy 
disk drives or a hard disk; DOS 2.1 
or laler. Copy protected. New 
World Computing Inc., P.O. Box 
2068, Van Nuys, CA 91404; (818) 
785-0519. 
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Comparing problem-solving packages? 
Like the knife on the left, most ready- 
to-use packages are designed for 
specific applications. They perform a 
narrow range of tasks well, but lack 
the versatility to tackle diverse or 
complex problems. 


An interactive 
computer language 
Speakeasy is an interactive computer 
language that provides virtually un- 
limited problem-solving capabilities 
to research scientists, physicists, 
engineers, statisticians, economists 
and financial analysts worldwide. A 
vital tool in research labs, universities 
and financial institutions for more than 
20 years, Speakeasy is one of the few 
computer languages designed by its 
users. 
Prepare data, test 

hypotheses, create models 
The computational tools you need to 
prepare data, test hypotheses and 
create models are easily accessed by 
combining user-oriented commands 
and natural mathematic notation. 
Depending on the problem, up to 95% 





Only one 
computational software 


ackage offers 
this: much versability, 


SPEAKEASY: 


For unmatched computational tools. 


of the usual programming steps can 
be eliminated. You can concentrate 


on exploring data rather than the 
mechanics of running a computer. 


Harness the power 
of Speakeasy 
Adapt Speakeasy to your specific 
needs by adding new words to its 
powerful working vocabulary of over 
1000 words. Speakeasy is totally flex- 
ible and is extendable with subroutines 
in Speakeasy, and with Fortran. 
Speakeasy versions run on IBM 
mainframes, DEC VAX and 
MicroVAX, and all PC com- 
patibles. Programs and data 
em are interchange- 
im able between dif- 
ferent machines. 
At just $7000 for main- 
frames, Speakeasy annual 
” fees are far less than most 
ier statistical software packages. No 
add-ons are needed for modeling, 
color graphics or forecasting. The 
micro version is available for $475. 


Compiete interactive 
graphics are included 


Speakeasy’s colorful 
interactive graphics will 
help you to visually 
analyze data and to 
instantly see the impact 


Speakeasy is a registered trademark 


of Speakeasy Computing Corporation IBM is a registered trademark of international 


Business Machines Corporation. DEC and VAX are registered trademarks of Digital Equipment Corporation. 
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of varied calculations. Explore 
numbers with XY, contour, 3-dimen- 
sional graphs and more—without ever 
leaving the program. 

Call Steve Sogar today at 1-800- 
227-1209 to discuss your problem- 
solving needs. Mainframe versions are 
available for a 2-month free trial; 
micro versions come with a 2-month 
money back guarantee. 

Ever try to uncork a bottle of wine 
with a pocket knife? Then you under- 
stand the value of having the right 
tools. For all the right computational 
tools, you need Speakeasy. 


O Please call to discuss my | 
problem-solving needs, 
O Send more information. | 


O Bill me $475 for the micro version. 
| Se OVISA GO American Express | 











ee Expiration —__ | 

Name —_______ Title. 

2 
Address eet oe oe eo 
City_______ Stale. | 


Tel. 


Mail to: Sleve Sogar/Strategic Information 
| 80 Blanchard Rd., Burlington, MA 01803 


STRATEGIC INFORMATION 
; 80 Blanchard Road, Burlington, MA 01803 
S| 1-800-227-1209 


=| (In Massachusetts: (617) 273-S500) 
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9 FITNESS 


BY GUS VENDITTO 


When you're trying to lose 
weight, it helps to have a gim- 
mick. Take Charge of Your 
Cholesterol might have the right 
medicine for you. lt wants to 
make you more conscious of 
your saturated fat intake, but it 
can keep tabs on calories, too, 
and it may make you miserable 
enough to get you pushing away 
from the table earlier. 

The program is based on the 
book Eater's Choice by Dr. Ron 
Goor and Nancy Goor and gives 
you several screens’ worth of 
lectures and dire warnings about 
heavy fat intake. (Dr. Goor re- 
searched the relalionship he- 
tween dietary fat and heart dis- 
ease for the National Institutes 
of Health.) Their philosophy is 
that reducing saturated fat in- 
take leads to lower cholesterol 
levels, and so the program aims 
to get saturated fats down to less 
| than 10 percent of your daily 
| diet. Many Americans take inas 
| much as 30 pereent of theircalo- 
ries as saturated fat. 

And to make sure you read 
these for-your-own-good lec- 
tures, instructions for using the 
program are sprinkled through 
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Squeezing more out of your 
strokes 
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Fantasy adventure with 
graphic surprises 











| Getting to Know Your Diet: 
| A Way to Count Calories and Fat 


that text and nowhere else inthe | 
package. But I've heard it be- 
fore and found 1 was able to fig- 
ure out the dos and don'ts of this 
program without wading 
through the sermon: it’s all 
menu-driven and escape re- 
versed. I did find that for a 
menu-driven program, it has 
one of the most cantankerous 
structures to be found any- 
where. 


Easily Forgiven 

But this is a $34.95 health main- 
tenance program, nota relation- 
al database manager, and minor 
annoyances are easily forgiven 
if the program delivers. And it 
does. 

There are two ways to use 
Take Control of Your Cholester- 
ol: plana daily regimen that 
meets your low-fat goals, or 
track your daily consumption. 

| preferred the latter and en- 
Joyed keeping a running tally of 
the calories and fat inmy foods. | 
It determined a healthy caloric 
and saturated fat allowance for 
me (based on height, age, and 
body frame) and ran down the 
day’s harm or benefit to the 
waistline war. 

Tracking foods was tedious 
al first, but became a pleasant 
routine in time: You go through 
a long list of foods, mark off the 
ones you've eaten (or plan to), 
and then move to the daily 
schedule. When you're ready to 
insert items, the program reels 
them off and you add them at the 
right meal, selecting a portion 
two, three or four times if need- 
ed. Calorie and fat accumula- 
tion are automatically debited to 
your account. 
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Pizza tat Frome wedion pica: 


Take C| 
what you're cating 





The success of this kind of 
system depends on the extent of 
the database, and Take Charge 
has most foods covered. Just 
about the only food 1 couldn't 
find was mayonnaise, other pro- 
gtams spend too much effort 
cataloging prepared foods and 
forget the basics. 

If you put yourself on a dict, 
you're invited to use any of the 
200 recipes included, covering 
soups, entrees, vegetable dish- 
es, and desserts. If you prepare 
arecipe. simply use its database 
number when you're tallying 
your daily consumption. 

The recipes are really a bo- 
nus, but they’re handy to have. 
They specialize in low-fat eat- 
ing (margarine instead of butter, 





| what They Don’t Tell You at Wendy’s 








rge of Your Cholesterol can grve you an tdeat dtet, or simply track 


egg whites instcad of the whole 
egg) but the regimen is not too 
Spartan. 

Of course, the only service a 
program like this can provide is 
to make you aware of your di- 
el’s impact on your body. And 
when you start to see those calo- 
ries and fats add up, you're 
ready to start making the hard 
choices. 

Use it, and you'll lose. 

List Price: Take Charge of Your 
Chotesterol, $34.95 Requires: 
256K RAM, one disk drive, DOS 
2.0 or later. Not copy protected. 
Concept Development Associates, 
45 Cordova St.. $1. Augustine, FL 
32084; (904) 825-0220 




















Ever wonder why fast food doesn’t have calones and other nutri- 
tional information listed on the side of the box, the way foods 
like frozen vegetables do? Take a look at the actual numbers and 
you'll understand why the Colonel doesn’t talk about saturated 
fat in his chicken. 

Take Charge of Your Cholesterol includes USDA figures for 
some fast foods in its calorie/saturated fat counter datahase: 
they're enough to make you lose your appetite. A Big Mac has 
| 563 calories, and 155 of them are saturated fat: a Kentucky Fried 
Chicken dinner (a wing and a thigh) has 902 calories, with 107 
saturated fat calories. In short: a man with a medium frame who 
ate a Big Mac, shake, and fries would consume more than his 
daily fat allowance in one meal.—Gus Venditto 
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Weleinoaseevenacct 
can make this statement... 


Multiple type styles and si: 
People know what they 
looking at-immediately. 


Double underlining. 
For a strong bottom line. 


Notes. 
When the numbers 
alone don't say enough. 





RP 
MA 
The newergonomic design 







of the Microsoft» Mouse 
gives you a more 
comfortable way to seize Smooth, subtle buttc 
control of your work.Or can help you maste 
your company. Depending today’s newest progra 
on your ambitions. like Aldus Pagemakers, 
ye ~ Microsoft Excel and 
A Windows. They also make 
é' . pleasing, productive 
/ sounds when pushed. 


control the mouse 
your fingertips instea 
of the palm of your hand. 
Besides a more responsive, 


. 


Over 500,000 people 
natural feel, this are already living life 
frees your palm to do hand in hand 
something else. with a Microsoft Mouse 


Stylish plastic case 
is available in colors 
for every decor: 
white, white or white. 


Microsoft Mouse is sold in three different packages. Get the mouse with EasyCAD™or Windows 2.0 and 
PC Paintbrushe for Windows or Mouse menus and Microsoft Paintbrush. Available in serial-PS/2s, bus, and InPort™ versions. 


The Microsoft. Mouse 
For the name of your nearest Microsoft dealer call (800) 541-1261, Dept. E91. 


Microsoft ts a registered trademark and InPort ts a trademark of Microsoft Corporation, PC Paintbrush tsa registered trademark of ZSoft Corporation Pagemaker 9a registered trademark 
of Aldus Corporation. EasyCAD isa trademark of Evolution Computing PS/2 tsa registered trademark of Intemational Business Machines Corporation 


<—DB>t Ga 


